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ABSTRACT 



This report summarizes the development of a system of mathematics instruction for occu- 
pational and developmental students. The system has been designed to enable more students 
to succeed in credit courses in mathematics and to develop the appropriate arithmetic base for 
their career programs, The intent of the system is to maximize the opportunity for interactions 
between the teacher and individual students. It Is a departure from conventional instruction in 
terms of both the content taught and the method used. An effort has been made to incorporate 
into it the following features? a continual diagnosis of each student's learning difficulties, flex- 
ible prescriptions of learning activities (self-study, dialogue and small group study, full class in- 
teraction) best suited to each student's skills and knowledge, and a continual evaluation of each 
student's progress. The system is based on a carefully sequenced and detailed set of objectives. 

The diagnostic instruments and teaching materials and methods have been correlated to these ob“ 
jectives. The major components of the system are a Course-Placement Program, the Developmental 
courses offered at Blue Mountain Community College, and the Study Center. The Course-Placement 
Program helps place students in the appropriate mathematics course. The Developmental Courses 
provide opportunities for the students to acquire enough mathematical literacy to succeed in credit 
courses in mathematics and to use mathematics in their occupational studies. The management 
of many features of these courses from the Study Center gives the system a flexibility that is 
virtually impossible under any other type of management. This flexibility makes it possible to 
tailor the courses to each student's individual goals and needs* 



Though the system is neither completed nor perfect, the specific goals of the project 
have been accomplished. For the mathematical community, the system offers an efficient and 
economical method of instruction for occupational and developmental students. 
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MASTER KEY 

The Proves!- was to meet end escort about the campus a visiting scholar. As It was a hoiday 
and most buildings would be locked, the President had supplied his master key which he said would 
open everything. All went we 1 1 until it was found ihat the master key did not in fact turn all 
lockso Provost and guest were put to some inconvenience, and when later the President learned 
about it he must have been rather disillusioned about the potency of the master key. 



How many of us who reach are trusting whet we believe to be a master key for teaching? 
Would we not be shaken to realize that it unlocks the minds of only some of our students and 
with many is quite ineffective? !f, for example, our master key is lecturing, vve should know 
that, unless one as a lecturer 5s one in a thousand, the lecture simply does not really reach 
some to the students. So with other tools of teaching. 



Tools of teaching do have, of course, o measure of flexibility beyond that of a metallic key. 
The teacher himself is more than the tool and gives si potency according to his own quality, 
feeble or powerful. But among teaching tools, there is truly no master key. It is the teacher 
who must be the- master. 

And he needs a whole ring of keys. He can try a lecture and then test the class to find 
who have learned and who have not. He may then lecture some more to enlighten the latter, 
though he may then be boring, even stultifying, the others. Perhaps he had better try some 
other procedure. Discussion, for example, will give students who have missed a point a chance 
to ask questions* St may give other students who got a point a chance to answer questions. The 
interchange can be stimulating and helpful to many, if not all . The discussion is not a master 
key but it is a good key. A teacher should himself be a master in guiding discussion. 

There are many other keys on a master's ring. Students in discussion learn by talking. In 
laboratory they learn by doing. Though traditional laboratory can be "cook book," it also can 
be excel lent 0 A field trip is a variant, and it ccn be a waste of time or something to remember, 
again depending largely on the teacher’s skill . The writing of themes, reports, and term papers 
is a form of laboratory work. So also are projects. There are many more ways to teach than 
many of us know about, or use. 

A key opening a lock is an apt symbol of the teaching-learning process. Teaching, which 
opens up new life to youth, stimulates growth and unfcldment of potential is the noblest human 
calling, linked with the divine. And the keys the teacher uses, his teaching tools, are ex- 
tensions of himself. All tools are extensions of man* Man walks unaided, but with vehicles 
he speeds across earth, through the air, and into outer space, Man is greater than his tools, 
but he is greater with the tools. 



So with the teacher. He is himself the master and greater than the keys, but he is greater 
with the keys. 




DELMER M. GOODE, editor j 

Improving College and University Teachinci 
Editorial, Summer, 1970, page 167 ... 1 

Corvallis; Oregon State University Press j 
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CHAPTER h INTRODUCTION 



| 

The purpose of j hi s repors is to summarize She history and development of a project Whose 
goal is to enable more students to succeed in mathematics and to develop the appropriate iarith- 
metic base for their career programs. This chapter describes the origan of ih & project andlthe 
characteristics of the developmental ond occupational! courses and students aS Blue Mountain 

Community College. i 

{ 

i 

ORIGIN OF THE PROJECT j 

— — — — — S 

i 

In recent years there has been an Increased awareness among community college mathe- 
matics teachers of the need to improve she effectiveness of instruction and the appropriateness 
of course content in their occupational and developmental offerings. This awareness has rrjioti- 
vated a search for innovative approaches to mathematics for occupational ond developmental 
students. To meet the needs of these students* ihe Blue Mountain Community College Mathe- 
matics Deportment has developed an approach based upon the hypotheses that (1) the student 
won't learn until he sees t he importance of the material and (2) instruction should be almjost 

entirely individualized „ This section presents an overview of the development of this approach . 

* 

\ 

THE NEED | 

| 

About half of the students entering Oregon 0 * community colleges need remedial worljc in 
mathematics. However* most colleges need to improve their efforts in training these students. 
Some specific needs to be met includes j 

i 

More suitable testing devices and procedures to identify those students unlikely 
to succeed in regular mathematics courses without remedial attention. f 

f 

New procedures In instruction to assist students to overcome deficiencies in 
mathematical skills. / 

j 

A variety of new instructional materials available to the student and to th(js 
teacher designed to facilitate the work of both student and teacher in bring* 

mg the student to a competitive position in "regular" courts. I 

• 

| 

Centrally located* professionally staffed study centers highly conducive tg 
learning to which students in developmental and occupational mathematic!) 
are assigned for small group and tutorial instruction under laboratory conditions 
and at which they may seek guidance and resources for the remediation of|rec- 
ognized deficiencies. j 

i 

An increased recognition on the part of administrators and mathematics stdffs 
that instructors in remedial mathematics must evidence unusual empathy aihd 
resourcefulness and that now instructors* however able and concerned* need 
the guidance of a carefully planned program in which attainable student goals 
are carefully delineated in behavioral terms if they are to work creatively 
with students with mathematical handicaps. j 

o ! 



THE DF rVRLO^ MENl AL AND OCCUPATIONAL PROGRAMS 

The program of studies at Blue Mountain Community College endeavors to serve a wide 
range of needs and Interests. T he iasfituffon strive* To meet these needs and interests by offer" 
ing Liberal Arts and Sciences -programs and Applied Science and Technologies programs.. 

The Liberal Arts and Sciences division serves the concerns of oil lower division collegiate 
transfer programs. The Liberal Arts mathernc ;* les courses provide a variety of tracks to meet the 
needs of students with different educational goals and mathematical backgrounds and abilities. 

Most of the transfer programs require that the student complete some mathematics beyond the 
Math 101 (College Algebra) level. The student who Is not prepared for Math 101 at the outset 
of his college career needs more time to complete this requirement. The following develop- 
mental courses are available Io hims Mth 40 (Basic Mathematics) ^ Mih 45 (Elementary Algebra), 
and Mth 95 (Intermediate Algebra) • 

The Applied Sciences and Technologies division offers preparation for technical occupa- 
tions in the Helds of Business* Dental Assisting* Practical Nursing* Civil Engineering Technology, 
General Drafting* Electronic Engineering Technology* Law Enforcement* Mechanical Technology, 
Technical Agriculture, Air Traffic Technology, and Broadcasting® Each program has its own 
course requirements and students have the opportunity to begin their mathematics programs at 
different levels. AILof the programs require a level of achievement at least equivalent to Mth 
40 (Basic Mathematics) ® Ail but the Practical Nursing and Law Enforcement programs require 
mathematical preparation beyond that level® In Mechanical Technology, Air Transportation 
Technology, General Drafting, end Technical Agriculture, the usual sequence Is Mth 40 (Basic 
Mathematics ) g Mth 4«202 (Applied Algebra), and Mth 4.204 (Applied Mathematics). Business 
and Dental Assistant students have available Mth 40 (Basic Mathematics), and the sequence of 
business mathematics classes 2.252, 2.254, and 2.275® The Technical Mathematics courses for 
Broadcasting and Civil and Electronic Engineering Technology students have prerequisites be- 
yond Mth 40 and Mrh 45® 

A comparison of the mathematics courses in both the Liberal Arts and Applied Sciences 
programs identifies Mth 40 (Basic Mathematics) as a critical course in the curricula. !t is 
available to those students who, because of a weak background, are not prepared to begin trans* 
fer credit courses in mathematics. !n addition if is a service course for the career programs which 
have a mathematics base of arithmetic. High dropout rates and low levels of achievement in this 
and the other developmental courses prompted the Mathematics Department to seek ways to im- 
prove these offerings® For three years {1967-T970) the department carried out a very limited 
pilot project within the regular program® Appendix A contains a progress report on that pilot 
project c 

THE HISTORY AND GOALS OF THE PROJECT 

During the Pilot Project, members of the Department of Mathematics were exploring more 
effective ways of utilizing the talents of the faculty and students, the physical facilities, and 
the various instructional resources® Traditional approaches were being modified and replaced 
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with new ones emphasizing individualized instruction, independent study, and increased teacher- 
student interaction. Early in the process of exploring these new approaches, sr became apparent 
that a Study Center designed to handle large numbers of students was of prime importance. 

These activities required substantial commitments of time and effort „ The success of these 
efforts depended largely on the extent to which the department members could overcome the tre- 
mendous pressure of time. With the hope of overcoming these pressures and bringing to practical 
reality an instructional system which featured the Study Center, a grant proposal was written and 
submitted to the Oregon Educational Coordinating Council in March, 1970. A $20,000 grant 
was approved in April, 1970; the project began in May, 1970; and it is still in progress. Since 
the project began, about 1000 students have been involved . 

Though the primary effort has been concentrated on the development of a system of in- 
struction for the developmental and occupational students, the materials and procedures have 
been used in transfer and technical courseso 

In developing the system, the project team sought to achieve the following objectives^ 

I. To devise and select measurement devices to ascertain with reasonable 
certainty which students need remedial training. 

2 0 To develop effective procedures for remedial mathematics instruction to 
be used at the college and made available to other colleges in the state. 

3. To acquire and produce new instructional materials designed and tested 
to meet the requirements of students seeking to overcome mathematical 
deficiencies. 

4. To improve the effectiveness of the Study Center by reviewing, cat- 
aloging, and indexing the study materials. 

So To instigate, supervise and evaluate a system designed to provide the 
student who has mathematical deficiencies with the skills necessary to 
improve his chance of success in credit courses, either transfer or tech- 
nical * 

6. To compile a handbook for the careful integration of classroom and lab- 
oratory instruction and for the effective assimilation of new instructors 
and part-time instructors. 

Underlining the whole effort has been the hope that attaining the six objectives above would 
enable more students to succeed in mathematics and develop the appropriate arithmetic base 
for their career programs. 
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CHARACTER! ST SCS OF THE COURSES 



The project activities were concentrated on the Developmental courses at Blue Mountain 
Community College: Basic Mathematics, Elementary Algebra, and Intermediate Algebra,, In 
this section, these courses will be analyzed in terms of the following elements: students, con- 
tent, and methods. Though not necessarily mutually exclusive, each element will be discussed 
separately. Since this analysis will identify many of the deficiencies In conventional courses, 
it can serve as a standard of comparison for the new instructional system. 

STUDENTS 



Although students enter these courses with a wide range of mathematical skills, these 
skills are usually quite limited. Not only do many of them have serious deficiencies in top- 
ics but many of them are also slow learners. Besides the entry-skills problem, there is also a 
problem with the attitude of many of the students. Because of a "failure" experience with 
mathematics, they enter the developmental and occupational math courses with an anxious, 
defeatist attitude. The teachers assigned to the occupational and developmental math courses 
usually have little formal training for the assignment. And since they frequently look upon 
this assignment as a necessary evil, the probability of their spending much time to examine 
the mathematical needs of these students is very low. 

CONTENT 

Since occupational and developmental math teachers are frequently uncertain about the 
proper content for the course, they must rely on the available textbooks for this guidance. 
However, this content is far from satisfactory. Asa core-course, Basic Mathematics must 
serve students from all majors. The mathematical needs of the various majors are quite diverse, 
both in terms of topics and the level of sophistication required in topics. Therefore, it is diffi- 
cult to decide on a core content which fills the needs of all students. On the other hand, it 
would be almost impossible to design a unique course for students in each curricula. The con- 
tent has to be somewhat of a compromise. There is also a sequencing problem. Though design- 
ed to prepare students for their other courses the math course is taught simultaneously with many 
of these courses. Given the restrictions of the necessary sequencing of mathematical topics and 
the speed with which the students can learn, it Is almost impossible to treat all topics before 
they are encountered in the other courses. Topics which are taught "too late" are a constant 
source of complaint from the students and occupational teachers. 

METHOD 



In the typical mathematics course the lecture-discussion method is used in conjunction 
with a conventional textbook. Though it is becoming more and more obvious that this method 
is not very successful in communicating mathematics to average and below-average students, 
it is still used for various reasons. For one thing, many teachers will not try any other method, 
not only because all of their experience and training is with the lecture-discussion method but 
because it is the method which they enjoy using. For another thing, even those who like to 
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try a different method find that other methods ore nor available and they themselves do not 
have the time and energy to develop one* With students who are experiencing difficulties the 
lecture-discussion method has many deficiencies The method places too heavy an emphasis 
on teacher activity and too little emphasis on student activity. The teacher spends most of the 
class time lecturing or discussing problems with the students as a group □ He does not get enough 
feedback from each individual student and he cannot devote much class time to remedial work. 

CHARACTERISTICS OF THE STUDE NTS, 

This section describes the general characteristics of the entering students and reports 
their skills in terms of the Blue Mountain Community College Course-Placement Prograrrio 
Although the information was obtained from the students in the 1970-71 school year, it is 
typical of the students who have enrolled during the past' few years. 

GENERAL CHARACTERISTICS 

Typically about 2/3 of the mathematics students enroll in the occupational and devel- 
opmental courseso In the fall, 400 of the 600 mathematics students enrolled in these courses. 
The general characteristics of these 400 students are summarized below . The information on 
age, academic major, and mathematics background was available from personal data sheets 
filled out at the beginning of the term. The age distribution is given in the following fable: 



AGE 


N 


% 


Less than 20 


281 


70 


20 - 25 


78 


20 


More than 25 


41 


10 


TOTAL 


400 


100 



In this group, 175 students (44%) reported that they were in the Liberal Arts division and 225 
students (56%) indicated that they were in the Applied Sciences division,, 150 of the Applied 
Science students were enrolled in the Basic Mathematics course B !n the table below, the num- 
ber and percentage of Basic Mathematics students enrolling in each occupational technology are 
givens 
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TECHNOLOGY 


N 


% 


Air T raffle Tech 


W 


9 


Broadcasting 


9 


6 


Business 


33 


22 


Law Enforcement 


15 


10 


Mechanical Tech 


45 


30 


T ech Agriculture 


15 


10 


Other 


19 


13 


TOTAL 


150 


100 



The mathematics background information indicated that these entering students were very 
heterogeneous in terms of their level of high school achievement 0 In general they have 
not had a history of academic success. The reported grades were typically average or lower, 

ENTRY SKILLS 



Each entering student was required to take the Mathematics Course-Placement Exam. 
Most of the students in the occupational and developmental courses were recommended to 
these courses because of a genera! lack of success on this Exam. In particular, Basic Math- 
ematics was recommended for about 36% of these students; Elementary Algebra or equivalent 
for about 37%; intermediate Algebra or equivalent for 25%; and a higher level mathematics 
course for the otherso However, about half of these students chose to enroll in Basic Mathe- 
matics. One of the reasons students chose this course over a more challenging one was their 
history of limited success in mathematics,. Additional information on entry skills and the Math 
ematics Course-Placement Exam is contained in chapters 2 and 3. 
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.l 1 *' OF . SNSJ^ypJON 




! A system of instruction has be^n developed rc enable moire students to succeed in credit 

) course?; in mathematics ond la develop ‘the appropriate arithmetic base for their career pro** 

i grcmso The syst em has been, designed to maxim \zh j he’ oppori u nit y; for interact ions' between *. 

1 the teacher and individual students* it Vs -o’, departure from conventional instruction in terms 

j of both the content taught and the method used* An effort* Has been made to incorporate into 

I 'it the following features* a continual diagnosis of each' student's learning difficulties, ^flex” 
f ible prescriptions of learning activities (self -study ? dialogue end small group study 8 full class 

eracftbr^l^ I ! s and know ledge 9 ond a cont i nua I e va I uat.i on of. . 

epch $t ude nt|s^ogre$$ * : ' The. system is based on a carefully sequenced and detailed set of ob~ 
jectiyes. The diagnostic instruments and teaching rrviterials and methods have been correlated 
, to these ob]ectiye$ P The major components of 'the* are o .Course 1 “Placement Program 0 

the Developmental courses offered ot Blue MountniV Community College, and the Study Center*. 
In this chapter* one section -wl I devoted to .each of the^ three major components* 



COURSE-PLACEMENT PROGRAM 



Entering students differ great l y in the development of their mathematical skills.* Rec^ 
ognizsng the broad range of skills, the Blue Mountain Community College Department of 
Mathematics offers a variety of beginning courses 5rs order to provide instruction at all of 
the appropriate levels. The Course-Placement Program is designed to handle the problem of 
placing students in the appropriate courses a The Idea! course-placement program would route 
students to a course that would combine challenge with c: gcod opportunity for success, Stu* 
dents who need developmental work to prepare for credit-level study would be routed to a 
developmental course, not a eredirHevel course* and students who could succeed in credit- 
level work would begin at that level rather than in developmental courses, !t is unlikely 
that any placement system would operate perfectly* but by using various means available 
(tests* high school records* and interviews} placement decisions can be* made that at least 
diminish the amount of error. 

This section contains a description of the Mathematics Course^Placememf Program that 
Is now being used at Blue Mountain Community College* A discussion of the development of 
the Program is in chapter 3* 

PLACEMENT PRO CE DURES 

Each entering student is required to take the college placement examination administered 
by the Counseling Center*. Results from this examination ere used to determine placement in 
English* mathematics, and reading courses* Although all students are required lo take the 
placement examinations* no one 5$ denied admission to the College on the basis of scores on 
these tests. After taking the placement examinations* each student 5s interviewed by a 
counselor. During this interview the students needs* interests* and goals are discussed* 
Following the interview the student is assigned on adviser who will assist him in planning his 
academic program. The student who wants to major in a lower division collegiate program is 
assigned a Liberal Arts division adviser whose interests ore in that major* If the student is 
planning to prepare for a technical occupation* his adviser will be selected from the Applied 
Sciences department that prepares students for that occupation. The student* assisted by his 
adviser* selects the most appropriate courses based upon information such as high school records* 
placement test scores* and recommendations from the Counseling Center* 

PLACEMENT EXAM 



The mathematics Course-P (element Exam consists of three tests? MOD Arithmetic test, 
COOP Algebra 5 test* and COOP Algebra 8! test* Students whose background includes 
no algebra take the MOD Arithmetic test* Students who have taken more than two years of 
mathematics beyond Algebra 8 take the COOP Algebra !! test* Students whose background 
is between these extremes take the COOP Algebra ! test* These 40 minute multiple choice 
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tests are bas^d on material usually covered in courses through College Algebra. Appendix B 
contains a \hl of topics indiccslng the scope of each of these tests, 

PLACEMENT RE C Q MML N D ATS O NS 

Each test yields a fora! score based on the number of questions a student answers cor- 
rectly 0 This score 5s used \o help make course placement decisions* Each of the tests 3s 
being given to students and actual course grades ore being matched with resulting test scores. 
To determine the relationship between these variables and to establish a basis for predicting 
student performance* norms tables have been developed « The norms tables? in Appendix B? 
provide a probability of success (C or better sn each course for each score on a respective 
test. 



COURSES 



The courses (6 csic Mathematics, F^m^cry Algebra, Sniermedicae Algebra) are avail' 
able to those students who, because of c. we;;k background, are no! prepared to begin trans- 
fer credit courses in mot hematics. In addition they or* service courses for the career pro- 
grams which have o mathematics base of or'??hm eik: and dgabro* The content of these 
courses has been analyzed and revised io vat'sfy these criteria: 

1 „ the content must begin of a level which coincides with the en’ry 
skills of the students, 

2, the cor.ten! must satisfy at leas! one of the following three reasons for 
inclusions 

c) it wiii be used on the job, 

b) St is needed ire I earn another part of the curriculum, or 

e) it will b © required ?n r. o n *o c c u p a r I o no I life, and 

3. the instruction must proceed a! a pace w u hich coincides w’ith the learning 
speed of the students* 

This analysis led to c careful !y sequenced set of learning objectives and the development of 
each of She courses in terms of those objectives. The content of each course has been de- 
scribed by a set of major topics (modules? and by ssrs of more specialized subtopics (units) . 
In this section She courses will be described by identifying the content, procedures, mate- 
rials , and diagnostic instruments in each course. 

BASIC MATHEMATI CS 

At the beginning of the term each student takes a comprehensive diagnostic ie r ,>t to 
determine his particular needs* This test identities each student 0 s needs on terms of the 
following major topScr’modules of the courses 

Topsc~Modul.es 



A. Place Value 

B* Whole Numbers C (operations) 

C 0 Whole Numbers U (primes. Involution and evolution) 

D, Fractions I (multiplication and division) 

E. Fractions HE (addition and subtraction) 

F« Decimals 

Go Ratio and Proponton 

H • Percent 

A more detailed description of these same topics (objectives) is given an Appendix C* 
Individual progress in She course is made by students through the use of textbooks, self- 
instruction materials found in the Study Center, small group work, and dialogue with 



I he teacher* A:, tee term po;Vj£$y the irdl /.dc: 1 Vodwr motion, hrv progress on o weekly 
basis * 



The firs? doy of each week the tasteuctcr^ p;ovHte large group Instruction ~ the Monday 
lecture on a major topic* The lecture*; identity the objectives for each topic- -module and 
provide various ways to approach these object Ives. following the lecture the student is 
given his weekly assignment Wh^r. c jiuderv completes; the. a:?slgnme?*$ for rhat topic'- 
module* he requests the tapic^modute tesJ ar the Study Center* Sample copies of the 
topic-module tests are in Appendix C« Affair he hakes the test* if es evaluated by the in” 
structor and I he results ore discussed with the student in an evaluation Interview* The 
interview is a brief review of she rest- which es'teer confirms the students mastery of the 
content or diagnoses areas in which ! he student needs oddUion&l study 0 If the student has 
mastered the concepts of the topic-module* his work for that week is completed * This 
“lime off" feature serves as mot ivaiion for many su-dents and allows the teacher to give 
individual attention to the .students who need the heipo If the student does nor achieve 
initial success on ?he test, odd 5 5 Son instruction Is prescribed - work with the materials in 
the Study Center, small group sessions in the classroom, or individual sessions with the in- 
structor 0 When the student is again confident that he can pass the topic^modulc test, he 
requests a parallel form of the original test of the Center « After he fakes this test* there 
is another evaluation interview* Ibis procedure continues until The student shows mastery 
of the concepts and skills developed In the ‘opnu^moduie* 

This weekly pattern continue?: for elahi of the ten weeks in She quarter* The first 
week h used for course orientation acltvU *&$ or,d the last weak 5s available for "makeup 
and catchup' 11 a.ctivhieso The teacher 11 *; handbook/; described. In Appendix C* contains 
comments, teaching suggestion*;* and a. dexcripf «on of these procedural details* At the 
end of the term , a comprehensive final ^xomlr-rTon X% given to determine the student’s 
grade 0 

ELEMENTARY ALGEBRA 



The following outline indicates the major topics (modules) . A more detailed descrip- 
tion of the same: content (including the specialized subtopics or units) is given Sn Appendix D* 



! op 1c “"Modules 

A- Sets* Variables* and Sentences 

B* integers* Rational Numbers* and Real Numbers 

Co Fractional Expressions and Polynomials 

Do Solving Sentences 

The audio-tutorial method of studying moth emetics h used In this course* This method 
utilizes a textbook^workbook designed lo correlate with audio rapes* The lecture and other 
explanations are on audio tapes and the chalkboard illustrations are In the text* The students 
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spend rwo hour* per week ]n d?rcu.v,1cn class*?. devoted io answering student qua?* ions* 
taking Jests, end solving problems Introduced by 'ecch*r~mo.d£ worksheets. for three hours 
a week, on ihe overage v the students use f ht-: oudTo-rtc-pe ond text materials in the Library 
Learning Center. A student goes to the Library- wish hi* book:, penes! , and paper; checks 
out a tape; proceeds \o a study carrel: and skd'es .:; roplc^unU. The student con go through 
the lecture at his own rate end review any pari of ?he lecture c>: often as desired by revers“ 
ing the tope player and fuming back in {he Jex* . The student spends os much time as nec.“ 
essary to complete a unit. When he feel*. he has mastered the basic concepts of a unit, he 
requests a res: at the Study CenSer. After he takes the top1c~un?S test, n: 5s evaluated by 
his instructor who reports: ;he results and further recommendations to the student on a re- 
direct sheet* The redirect she*! Indicates which questions the student has missed and 
which frames fo review* H th*i student has not mastered the concepts of the unit he is 
given remedial assignments ~ referral besok to the a--d!o topes,- work wish materials in the 
Study Center, or individual sessions with the ikisrru ctor. 

During the term each siu dent has many opportunities io ledge his progress in the course. 
In addition to the tests associated with each of $he 25 topic^unlts, there are problems at the 
end of each unit that the student h required to work and hand m for evaluation. There 
are four midterms (Sople-module lasts) iaken in class. The instructor keeps the students in- 
formed concerning the results of these progress checks by using a special form that is diV’ 
tributed on a regular basis throughout the Term* The jop?c~modu!e test scores carry the 
most weight ?n the desermtn-aSEon of course grades* Appendix D contains copies of the 
material ond tests used in the course * 

1 NT ERMEDLAT E AL GEBRA 

The content of this course is described by six iopic M moduiess 



A. 


Rea:! Number System, 


B. 


Linear Equations ond Inequalities, 


C. 


Polynomials^ 


D. 


Fractional Expressions, 


E. 


Exponents,, Roots, and Radicals, ond 


Fo 


Quadratic Equations. 



The teachers use a combi no Hem of informal lectures, small group work, and chalk" 
board recitations to get active student partfeipaiion in the class* Although the topics are 
introduced fo all students at the some time, each student 0 ? progress or* a topic is evaluated 
dally. The progress check usually takes the form of a short answer topic^unlt test which is 
given in class. Each of these topic-unit tests covers a basic, concept essential to the study 
of the topic^modules listed above. These progress checks identify formally for each student 
his need for a review of the topic-unit. The evaluation of these Sop 5c "unit tests 5s one of 
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the unique features of ihh count * . The "eachtnrs prescribe o review for cny siudeot who falls. 

Jo answer the Jest questions 5 00 percent correctly. Those students whose errors ere nor directly 
on the concept being tested ore asked Jo sm**p!y retake various forms of the Je.si until .they el?m~ 
mate all such errors. Those students; who shew i:: misunderstanding of the basic concept being 
tested are prescribed the program of Study Center activities best suited to th^ir skills and know - 
ledge of the topic unit content 0 This prescription h communicated to the student on a referral 
form which indicates the Study Center activity und the iopic-unit test the student should take 
when he completes the activity. After the student takes the second topic-unit test, at the 
Center 9 St is evaluated by the instructor, using the seme standard of 100 percent mastery of 
the concept . This process 5s repeated until the student answers the test questions correctly. 

The availability of obooJ SO forms of each ?c pic-unit test makes it possible for a student to 
take a different form of I he toss each time. Most students master o top?c ,M unit concept with- 
in one recycle. No student has hod to retake a topic-unit test more than four times. The 
philosophy of expecting 100 percent mastery of each topic-unit concept, which is reflected 
in the following grading policy, hod a desirable effect on the classroom atmosphere. The 
grade on each quitt was determined as follows; 

5 point $ if done correctly an class, 

4 points if done correctly on the fir?/: rs’raka, 

3 points If done correctly on the second or third retake, 

2 points if done correctly anytime a?;er Jhe third retake, and 
0 points if the student doesn't fulfill any of Hhe above criteria for points. 

This system rewards the studsrs* for being prepared for o given class and cl the sa me l ime 
allows each student a second chance to I earn: o concept . Course grade* for the students 
are determined by topic-unit tests, the topic “module tests, and the final exam. Appendix 
E. contains copies of the materials and tests usnd In the course. 

OTHER COURSES 



Some of the. materials and procedures that were developed for the Instructional system are 
used in the transfer and technical courses. The topic-unit testing procedure as described 
in the Intermediate Algebra section h used in the College Algebra, Trigonometry, and 
Technical Mathematics courses. Students in these and the other mathematics courses at 
Blue Mountain Community College use the materials and tutorial services that are avail- 
able in. the Study Center „ 
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STUDY CENTER 



The Study Center is on area containing programmed materials, audo-visual devices, 
books, calculators, and other resources which supplement and reinforce the genera! curric- 
ulum at Blue Mountain Community College. If is staffed by teaching assistants, faculty mem- 
bers, and student tutors. The mathematics section of the Center is designed to provide a work- 
able source of mathematics instruction for ail Blue Mountain Community College students. The 

Center provides two types of learning programs." 

1} the instructional system program in which the Center is an integral part of 
the regular mathematics courses and 

2) an independent study program in which the student works on his own under 
the guidance of a teacher. 

Both of these programs feature easily accessible instructional materials and readily available 
tutorial guidance. 

INSTRUCTIONAL SYSTEM PROGRAM 



The resources used in the instruction system program are a Test File, which is used to 
find out what instruction a student needs, and a Set of Materials, which is designed to give 
him that instruction. These resources were selected and designed to correlate with the math- 
ematics courses offered at Blue Mountain Community College. The resources are used to make 
Study Center activities an integral part of each course offered within the instructional system* 
These courses are designed so that each student is required to take several tests in the Center, 
This was done in port to assure personal contact between the student and the Center personnel* 
Once this contact is made the student discovers the many advantages that the Center offers. 

As indicated in the previous section, each of developmental courses has been divided into 
topic-modules and topic-units which specify the objectives in each course. Each objective was 
defined in terms of test items and references to specific presentations in various instructional 
materials,, These test items, which are in the Test File in the Center, make up the topic-unit 
and topic-module tests that are used in each course. The details of the testing procedure were 
described in the previous sections, Jn general the tests are used to diagnose deficiencies and 
to evaluate progress after instruction. The development of the material references led to a 
thorough analysis of the Center resources. These resources, which include a variety of teach- 
ing machines and programs, tape recorders and tapes, programmed texts, textbooks, and other 
materials designed for self-study, were reviewed, cataloged, and indexed for easy reference 
to the topics. The resulting Index contains references to the best material available for studying 
each of the various topics. The instructor uses the Index to identify materials that will help the 
student overcome his topical deficiencies. He finds the topic in the Index and selects the as- 
signment, directing the student instantly to the pages in a particular book, to the side of a 
particular tape, or to the cartridge for a particular teaching machine. The student then may 
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proceed at his own pace and at his own convenience, seeking tutorial assistance when the need 
arises. 

The management of many features of the instructional system from the Study Center has 
given the system a Flexibility that was virtually impossible under any other type of management. 
This flexibility has made possible such extra servies as special treatment for fast or slow learners, 
tutoring at any time during the day, and an efficient method for handling the make-up work of 
absentees. 

INDEPENDENT STUDY PROGRAM 



The resources of the Study Center are available to all Blue Mountain Community College 
students, as well as all members of the community, for independent study. Although the De- 
partment of Mathematics has developed a series of course to fit most mathematical needs, there 
are some people who need to work outside of these course offerings* The independent study pro- 
gram provides ways for these people to fulfill their needs* This program offers the student whose 
education has been interrupted and is now returning to college the chance to "brush up" before 
entering regular classes. It allows the adult who has never been to college the opportunity to 
study without the pressures of the classroom* The student with a learning problem has the op- 
portunity to study without the pressures of the classroom* The student with a learning problem 
has the opportunity to overcome his weaknesses without embarrassment. 



In addition, the student with a scheduling problem can take an entire mathematics 
course in the Study Center* The following independent study courses are available: 



1) Basic Malnematics (Mth 40) 

2) Elementary Algebra (Mth 45) 

3) intermediate Algebra (Mth 95) 

4) College Algebra (Mth 101) 

5) Trigonometry (Mth 102) 

6) Analytic Geometry (Mth 110) 

7) Calculus (Mth 200) 

Each course can be easily administered by c mathematics teacher working as a tutor-guide in 
the Center* For each course, the materials have been organized into packages which contain 



A text and other materials needed by the student, 

A course outline and time schedule for the student, 

A student guide which explains his responsibilities. 

An instructor guide which lists the major objectives of the course and defines 
the instructor's role in the course 

A test booklet which contains all quizzes, hour tests, and the final exam in a 
form ready for student use, and 
An answer book for all tests* 
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Also available are a number of "mini-courses' 1 in areas of mathematics which are heavily 
used by students in school work and in everyday life* "Mini-courses 11 are available in slide 
rule use, solving linear equations* solving quadratic equations, solving word problems, solv- 
ing systems of linear equations, and many others which are developed as the demand arises. 

The material developed for each mini”course consists of packages containing 

An information sheet explaining the procedures and the objectives of the course, 

A collection of self-evaluation quizzes, and 

Materials, such as a programmed text or an audio tap^ which are necessary to 
fulfill the objectives of the course. 

The Basic Pharmacology course for practical nurses provides an illustration of the mate- 
rials, testing, and tutorial features of the Study Center* Students of nursing, like other per- 
sons, vary in their ability to use mathematics. However, it is important that nurses know how 
to add, subtract, multiply, and divide when dealing with fractions, decimals, percentage, ratio 
and proportion* The "arithmetic review" and the "mathematics of dosage and solutions" parts 
of the Pharmacology Course have been designed to assist these students in developing and main- 
taining these computational skills. A continual diagnosis of each nurse's strengths and weak- 
nesses, using SRA's Computational Skills Development Kit, in the Center makes it possible for 
each to work only on those computational skills in which she is weak. The materials and tutor- 
guides provide individual assistance when it is needed. When a nurse finishes with the mathe- 
matics part of the course - 50% usually take one week, 25% need three weeks, and the remain- 
ing 25% take about five weeks - she uses the mathematics in the nursing lab as she works with 
her nursing teacher on the techniques of administering drugs. 
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CHAPTER HI; RESULTS AND COMMENTS 




A system of instruction has been developed to enable more students to succeed in credit 
courses in mathematics and fro'develop the appropriate arithmetic base for their career programso 
The major components of the system are a Course-Placement Program, the Developmental courses 
offered at Blue Mountain Community College, and the Study Center. ' ' ' ‘ 



Since the primary goal of any system of instruction is to make learning occur, the success of 
the system should be mea sured in terms of the achievement of this goal. This chapter contains 
empirical results and comments on the learning that occurred d u r i ng the fa 1 1 and wi nter terms, 
1970-71. These results will be reported under the following headings: '' '' 



A. 

B. 
,C. 

E . 

F. 



CourseHMabement Program 
Basic Mathematics Course 
Elementary Algebra Course 
intermediate Algebra Course 
Study Center 
General Comments 
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COURSE-PLACEMENT PROGRAM 



Each entering student was required to take the college placement examination adminis- 
tered by the Counseling Center. Results from this examination were used to determine placement 
in English, mathematics, arid reading courses. Although all students were required to take the 
placement examinations, no one was denied admission to the College on the basis of scores on 
these tests. After taking the placement examinations, each student was assigned an advisor who 
assisted the student in planning his program * 

The mathematics portion of the college placement examination has undergone many changes 
in the last few years. During the spring of 1970 a Mathematics Course-Placement Program based 
on high school records, test scores, and interviews was developed „ This Program was used, ana- 
lyzed, and refined o This section describes these activities under the headings? placement (1970) 
and placement (1971). 

PLACEMENT (1970) 

The mathematics Department constructed a two-level exam based on the material usually 
covered in standard mathematics courses through Intermediate Algebra. A student took the Level I 
test if he had a weak algebra background and the Level I! test if he had a strong algebra back- 
ground « The exam was given to 73 Blue Mountain Community College Mathematics students to 
establish tentative norms. After the Counseling Center gave the exam to about 300 high school 
seniors in the College district, the norms were reviewed and specific standards were established. 
The following table indicates the standards that were established^ 





COURSE“PLACEMENT RECOMMENDATIONS (1970) 


Test 


Raw Score 


Course-placement recommendations 




Level 1 


0 - 7.5 


Basic Mathematics 




8 - 11.5 


Elementary Algebra or equivalent 




12 - 20 


Intermediate Algebra or equivalent 


Level II 


0-2 


Elementary Algebra or equivalent 




3 - 12. 


intermediate Algebra or equivalent 




13 -22 


College Algebra or higher 



Placement beyond College Algebra was done on an individual basis using additional information. 
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The exam was given to approximately 1000 students during the spring, summer, and fall 
of 1970. 410 of the 600 fall term mathematics students took the exam . Level I test results for 
306 students indicated that 143 should take Basic Mathematics, 115 should take Elementary 
Algebra or equivalent, and 43 should fake intermediate Algebra or equivalent. 104 Level || 
tests predicted success for 35 students in Elementary Algebra or equivalent, for 60 students in 
intermediate Algebra or equivalent, and 9 students in College Algebra or beyond. To summon- 
ize, Basic Mathematics was recommended to 36% of these students. Elementary Algebra to 37%, 
Intermediate Algebra to 25%, and College Algebra to 2%. After consultation with counselors 
and advisors, the students enrolled in the following courses and achieved the following results: 



COURSE-PLACEMENT RESULTS (1970) 



Recommended Course (number) 


Course taken (number) 


Successful (%) 
(A,B,Q 


Unsuccessful 

(D,F,W) 


Basic Mathematics (148) 


Basic Mathematics (118) 


68 (58%) 


50 (42%) 




Higher Level (30) 


7 (23%) 


23 (77%) 


Elementary Algebra (150) 


Lower Level (32) 
Elementary Algebra (95) 
Higher Level (23) 


28 (88%) 
69 (73%) 
11 (48%) 


4 (12%) 
26 (27%) 
12 (52%) 


Intermediate Algebra (103) 


Lower Level (25) 
intermediate Algebra (71) 
Higher Level (7) 


19 (76%) 
48 (68%) 
4 (57%) 


6 (24%) 
23 (32%) 
3 (43%) 



Analysis of these results, together with related data, led to a refinement of the test. 
Actual grades were correlated to a number of prediction instruments. For example, Basic 
Mathematics information resulted in a correlation coefficient of .63 in relating the 1970 
placement test scores and the actual grades; whereas the COOP Arithmetic test. Form A, 
comparison resulted in correlation coefficient of <,54* But in Elementary Algebra the corre- 
lation coefficient between the results of the COOP Algebra I test. Form A, and the grades 
were .43 compared to *34 when comparing the 1970 placement test scores and actual grades. 

In Intermediate Algebra, the following information was obtained? COOP Algebra 1 test scores 
compared with grades, <>54; 1970 placement test scores compared with grades, .41 . Infor- 
mation of this nature provided guidelines for the revision of the exam. Appendix B contains 
some of the data that was used in analyzing the exam. Included in the redesign was the atti- 
tude that the method of placement should be as simple as possible to relieve the Counseling 
Center and the Mathematics Department of complicated procedures* 
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PLACEMENT (1971) 



The refinements in the 1970 Placement Model led to a three-level model based on test 
scores, high school records, and personal interviews. The fol lowing tests are being used: 

Level (s MOD ARITHMETIC 

Level II: COOP ALGEBRA ! 

Level III: COOP ALGEBRA 11 

Students whose background includes no algebra take the Level 1 test; students who have 
taken more than two years of mathematics beyond Algebra I take the Level IH test; and 
students whose background in between these two extremes take the Level II test. These 
40 minute multiple choice tests are based on material usually covered in courses through 
College Algebra . 

The Level I test was developed by the BMCC Department of Mathematics. It is the 
product of three years of writing, revising, and norming. The first 28 questions of this test 
were used as the Basic Math Diagnostic Test in 1970-71. The COOP tests are available from 
the Cooperative Test Division, Educational Testing Service, Berkeley, California. Appendix 
B contains a copy of the MOD ARITHMETIC TEST and a list of topics indicating the scope of 
each of the tests. 

Each test yields a total score based on the number of questions a student answers correctly. 
Each of the tests have been given to students and actual course grades have been matched with 
resulting test scores. This activity provided norms tables, in Appendix B, which indicate a 
probability of success ( C or better) in each course for each score on a respective test* 
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BASIC MATHEMATICS COURSE 



Basic Mathematics was taught to four classes (194 students) during the fall term and one 
class (58 students) during the winter term o This section summarizes the results obtained. The 
diagnostic test; topec~module tests, pre-test and post-test, the final examination, course 
grades, and dropout rates will be examined, 

DIAGNOSTIC TEST 

At the beginning of the term each student took a comprehensive diagnostic test to deter- 
mine his particular needs. The results of this test served as a basis for prescribing a program 
for each student to follow throughout the term. The program recommended for a student spec- 
ified certain objectives that the student should be able to accomplish as a result of his study, 

A different set of objectives were selected for each student, based upon that students mastery 
of the total objectives displayed in the diagnostic test. The test included items from the fol- 
lowing categories: Whole Numbers I, Fractions I, Fractions II, Decimals, and Percents, 

A copy of one form of this test is given to Appendix C. A distribution of scores and an item 
analysis are also in Appendix C. These topics describe five of the eight weekly modules in 
the course. The remaining topic-modules are Place Value, Whole Numbers II, and Ratio and 
Proportion • A complete set of test data was available for 184 students in the fall and 47 students 
in the winter. The mean scores were 54% and 49%, respectively* The mean scores (%.of 
correct answers) on each of the five sub-sections of the test are given in the table below: 



Mean Scores for Sub-Sections of BASiC MATH DIAGNOSTIC TEST 

Fall, 1970 Winter, 1971 


Whole Numbers ! (6 items) 


76% 


78% 


Fractions 1 (6 items) 


43% 


42% 


Fractions II (5 items) 


60% 


47% 


Decimals (7 items) 


54% 


49% 


Percents (4 items) 


32% 


20% 



This information indicated that most of the students needed considerable instruction on 
Fractions I (multiplication and division) and Percents, Whereas most students could succeed 
in the course with little time spent on Whole Numbers I. 

The diagnostic test was also used as a course placement test. Scores on the test were cor- 
related with actual grades in the various courses. These results, which are provided in Appendix 
B, indicated that the test should be used to predict student success in the lower level courses. 
Next year, the test will be administered as part of the Course-Placemenf Exam* 



TOPIC-MODULE TESTS 



The course was divided into eight topic-modules* Eoch week when a student completed his 
initial assignment for that week's topic-module, he requested a test in the Study Center* After 
he took the testy it was evaluated by the teacher and the results were discussed with the student 
in an evaluation interview. The interview included a brief review of the test which either con- 
firmed the student's mastery of the topic-module or diagnosed areas in which the student needed 
additional study. If the student did not achieve initial success (70% or better), additional in- 
struction was prescribed and retesting was done with parallel forms of the original topic-module 
test. The following tables summarize the results obtained on the topic-module tests: 





TOPIC-MODULE TESTS 
(Fall, 1970) 










Mean Scores 


and Number Taking Tests 








Topic-Module 


Form A 


Form B 


Form C 


Form D 


Form E 


Form F 


1. Place Value 


.75 (180) 


.80 (57) 


.81 (18) 


.90 (8) 


.85 (2) 


1 .00 (1) 


2* Whole Numbers 1 


.89 (174) 


.85 (6) 


1 .00 (1) 


(0) 


(0) 


(0) 


3* Whole Numbers II 


.76 (165) 


.67 (55) 


.81 (22) 


.81 (11) 


.77 (7) 


.92 (6) 


4. Fractions 1 


.77 (158) 


.72 (46) 


.65 (24) 


.72 (13) 


.74 (8) 


,.82 (7) 


5. Fractions 1! 


.86 (154) 


.67 (17) 


.64 (8) 


.77 (6) 


.58 (3) 


.70 (2) 


6. Decimals 


.64 (153) 


.68 (71) 


.72 (36) 


.68 (17) 


.69 (10) 


.81 (6) 


7. Ratio and Proportion 


.73 (146) 


.68 (39) 


.64 (19) 


.69 (12) 


.76 (6) 


.80 (3) 


8. Percent 


.69 (140) 


.66 (57) 


.65 (27) 


.61 (10) 


.84 (5) 


(0) 


Average Number 
Taking Tests 


(159). 


(44) 


(19) 


(10) 


(5) 


(3) 



These results provide information concerning several features of the course. The weekly topic- 
module pacing is illustrated by the success, on the average, of 115 of the 159 students after initial 
instruction, by the success of 25 of the remaining 44 after additional instruction, 9 of 19, 5 of 10, 
2 of 5, and finally the last 3. 
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TOPIC-MODULE TEST 
(Winter, 1971) 



Mean Scores and Number Taking Tests 



Topic-Module 


Form A 


Form B 


Form C 


Form D 


Form E 


Form F 


1. Place Value 


.81 (58) 


.82 (10) 


.95 (2) 


(0) 


(0) 


(0) 


2. Whole Numbers 1 


.85 (56) 


.78 (4) 


.90(1) 


(0) 


(0) 


(0) 


3. Whole Numbers II 


.66 (55) 


.73 (26) 


.73 (16) 


.86 (6) 


.80 (2) 


.95 (1) 


4. Fractions 1 


.75 (53) 


.76 (16) 


.82 (5) 


.85 (3) 


.75 (1) 


(0) 


5. Fractions II 


.74 (50) 


.77 (16) 


.76 (6) 


.75 (3) 


.73 (2) 


.70 (1) 


6. Decimals 


.60 ( 49 ) 


.69 (29) 


.79 (15) 


.95 (1) 


(0) 


(0) 


7, Ratio and Proportion 


.73 (48) 


.71 (14) 


.63 (4) 


.70 (1) 


(0) 


(0) 


8* Percent 


.67 (48) 


.71 (22) 


.57 (12) 


.69 (5) 


.70 (2) 


(0) 


Average Number 
Taking Test 


(52) 


07 ) 


( 7 ) 


(2) 


0) 


(0) 



The winter results indicate that, on the average, the initial instruction provided by the Monday 
lecture was all that was needed by 35 of the 52 students. The remaining 17 students received 
the attention for the rest of the week with IQ of these 17 succeeding after another look at the 
topic-module. Sample copies of the topic-module tests are in Appendix C. 
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PRE-TEST AND POST “TEST 



The COOP Arithmetic tests. Forms A and B, were given to the students in the course 
as pre-tests and post-tests. The results obtained from these tests provided information which 
was used to judge several other diagnostic instruments? the course -placement exam, the 
diagnostic test, and the final examination • The means during fall term for four of the in“ 
strumenrs were Diagnostic Test (.54), Pre-test (COOP Arithmetic, Form A) (.62), Post-test 
(COOP Arithmetic, Form B) (.66), and Final (.77) e These and similar results indicated that 
the COOP Arithmetic tests would not provide useful information on the course. 

FINAL EXAM SCORES, COURSE GRADES, DROPOUT RATES 



The final examination was designed to measure the student's general knowledge of arith- 
metic and its applications. The final examination was taken by 140 students in the fall and 
50 students in the winter, with the scores ranging from 49% to 98% and 55% to 97%. The 
mean and median scores for the final exam were 77% and 79% in the fall and 75% and 76% 
in the winter. A copy of the final exam and an analysis of the exam are included in Appendix 

C. 



The official droput rate was about 20% (40 of 194) in the fall and 14% (8 of 58) in the winter. 
However the 20% figure includes 9% who withdrew after one session. A 20% dropout rate com- 
pares favorably to the 40% dropout rate which had occurred when the course was taught by con- 
ventional methods. The majority of the dropouts occurred for nonacademic reasons. 

Course grades for the students were determined by their score on the final exam. The 
distribution of grades is given in the table below. 





Distribution of Course Grades 


- Basic Mathematics 






Fall, 


1970 


Winter, 


1971 


Grade 


N 


% 


N 


% 


A (90% - 100%) 


19 


13 


4 


8 


B (80% - 89%) 


48 


31 


12 


24 


C (65% - 79%) 


50 


32 


24 


48 


F 


8 


5 


5 


10 


I 


29 


19 


5 


10 


TOTAL 


154 


100% 


50 


100% 



The students that received grades include 76% who succeeded in the fall and 80% in the 
winter. The remaining students had the opportunity to finish the course in the following term. 



O 




Comparing initial success on each topic-module test with the comparable sub-section of 
the Diagnostic Test and comparable sub-sections of the final test indicates the relative success 
of the course- The following tabfes provide this comparison. 

COMPARISON OF MEAN SCORES 
(Fall, 1970) 



Topic-Module 


Diagnostic Test 


Topic-Module Test 
FORMA 


Final Test 


Whole Numbers 1 


.76 (6 items) 


.89 


.91 (17 items) 


Fractions 1 


.43 (6 items) 


.77 


.85 (10 items) 


Fractions II 


.60 (5 items) 


.86 


.74 (2 items) 


Decimals 


.54 (7 items) 


.64 


.76 (11 items) 


Percents 


.32 (4 items) 


.69 


.76 (14 items) 


The final success of the students on these 5 sub-sections was 82% compared to 54% success at 
the beginning of the term. 




COMPARISON OF MEAN SCORES 
(Winter, 1971) 




Topic-Module 


Diagnostic Test 


Topic-Module Test 
FORM A 


Final Test 


Whole Numbers 1 


.78 (6 items) 


.85 


.88 (17 items) 


Fractions 1 


.42 (6 items) 


.75 


.87 (10 items) 


Fractions II 


.47 (5 items) 


.74 


.84 (2 items) 


Decimals 


.49 (7 items) 


.60 


. 77 (11 items) 


Percents 


.20 (4 items) 


.67 


.67 (14 items) 



The final success of the students on these 5 sub-sections was 80% compared to 49% success at 
the beginning of the term . 




COMMENTS ABOUT BASIC MATHEMATICS 



We believe that the 1970-71 trial of the Basic Mathematics course was successful . Most 
of the goals for this course were attained* The Course-Placement Exam did a good job of iden- 
tifying the students who needed the Basic Mathematics Course. Each case of incorrect place- 
ment occurred because the student and his advisor did not follow the placement suggestion. 

The following innovations were particularly successful^ the Monday lectures, the weekly 
topic-module tests, the Study Center activities, and the individual evaluation interviews. The 
textbook was one of the weakest parts of the course. This was recognized in the course planning 
but available time was alloted to developing the procedures and other materials. The applica- 
tion part of the course was not ready to implement completely, but is being given further atten- 
tion. 

Teacher and student evaluations brought about some changes for winter and spring terms. 

A copy of the student survey results is in Appendix C. The student record form was redesigned 
to make it more useful and a supplementary record was adopted. The students believed that the 
weekly topic-module tests should count toward the final grade. To add this incentive a grading 
scale was designed to include this feature. 



ERjt 



-26- 
u O 



ELEMENTARY ALGEBRA COURSE 



Elementary Algebra was taught to six classes (157 students) in the fall and eight classes 
(198 students) in the winter. The original plan was to use the audio-tutorial approach in all 
of the classes. However, the hardware to handle them all was not available at the beginning 
of the fall term and fall term experiences indicated that other approaches should be u$ed G Dur- 
ing the fall term four classes (49 students at Blue Mountain Community College and 53 students 
at Linn-Benton Community College) used the audio-tutorial approach and two classes (55 stu- 
dents at BMCC) used a programmed text approach. During the winter term four classes (31 stu- 
dents at BMCC and 65 students at LBCC) used the audio-tutorial approach, one class (30 BMCC 
technical agriculture students) used a problem solving approach, and three classes (72 BMCC 
students) used a combination of the other two approaches. 

The audio-tutorial approach that was used in the fall utilized the audio-tutorial project 
materials developed at Fullerton Junior College and procedures designed to emphasize prob- 
lem solving in algebra. The approach was developed to serve the Elementary Algebra needs 
of the Liberal Arts students and the Applied Science students. However, experiences during 
the fall and winter terms suggested that two different courses should be available to serve these 
needs. The Applied Science students for whom Elementary Algebra was a terminal course in 
algebra needed more emphasis on problem solving and less on the foundations of algebra. The 
students for whom Elementary Algebra was a course which would lead to Intermediate Algebra 
and beyond needed the flexibility provided by the audio-tutorial approach. These two courses / 
Mth 4.202 (Applied Elementary Algebra) and Mth 45 (Elementary Algebra), are now available 
at BMCC. Mth 4.202 is being developed with the cooperation of faculty members in the Applied 
Science division. Mthy45 designed to qualify the student with little or no background in al- 
gebra for Intermediate Algebra, has been developed and utilizes the audio-tutorial approach. 
This section summarizes the results obtained in the development of Mth 45. 

The audio-tutorial method utilized a textbook-workbook designed to correlate with audio 
tapes. The lecture and other explanations were on audio tapes and the chalkboard illustrations 
were in the text. The student spent three hours per week in discussion classes devoted to an- 
swering student questions, solving problems introduced by teacher-made worksheets, and taking 
the topic-module tests. For three hours a week, on the average, the student used the audio- 
tape and text materials in the Library Learning Center. A student went to the Library with his 
book, pencil, and paper; checked out a tape; proceeded to a study carrel; and studied a 
unit. The student could go through the lecture at his own rate and review any part of the lec- 
ture as often as desired by reversing the tape ployer and turning back in the text. The results 
of these activities will be examined in terms of the topic-unit tests, topic-module tests, pre- 
test and post-test, the final examination, course grades, and dropout rates. 
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TOPIC-UNIT TESTS 



When the student finished a topic-unit tape and felt that he had mastered the basic concepts 
of the unit, he requested the appropriate topic-unit test at the Study Center «, After he took the 
test, it was evaluated by his instructor who reported the results and recommendations to the stu- 
dent on a redirect sheet , The redirect sheet indicated which questions the student missed and 
which frames in the textbook-workbook explained the answers to these questions. When the stu- 
dent received a score of 70% or less on the test, he was required to retake the test when he was 
again ready. The following table summarizes the results obtained on the topic-unit tests during 
the fall term classes at Blue Mountain Community College. 



TOPIC-UNIT TESTS 

Average Scores and Number Taking Test 





Original 


Retake #1 


Retake #2 


Topic-Unit 


% 


(N) 


% 


(N) 


% 


(N) 


A 1 . 


74 


( 49 ) 


90 


(8) 


91 


(2) 


A 2. 


84 


(49) 


87 


(7) 


80 


(1) 


A 3. 


86 


( 49 ) 


85 


(4) 




(0) 


A 4. 


80 


( 48 ) 


78 


(6) 


84 


0) 


A 5. 


84 


( 48 ) 


85 


(4) 




( 0 ) 


A 6. 


83 


(47) 


79 


(9) 


83 


( 2 ) 


A 7. 


89 


(47) 


84 


(4) 




(0) 


A 8. 


85 


(45) 


89 


(4) 




(0) 


B 1. 


80 


(45) 


84 


(5) 


80 


(1) 


B 2. 


82 


( 45 ) 


79 


(7) 


84 


(1) 


B 3. 


88 


(44) 


85 


(2) 




(0) 


B 4. 


48 


(43) 


79 


(38) 


84 


(5) 





Original 


Retake #1 


Retake #2 


Topic-Unit 


% 


(N) 


.% . 


(N) 


% 


(N) 


B 5. 


70 


(42) 


82 


(11) 


88 


(2) 


B 6. 


78 


(42) 


78 


(8) 


89 


(1) 


B 7. 


82 


(41) 


88 


(5) 




(0) 


C 1. 


84 


(40) 


79 


(3) 




(0) 


C 2. 


80 


(38) 


87 


(5) 


90 


(1) 


C 3. 


76 


(38) 


84 


(7) 


70 


0) 


C 4. 


91 


(36) 




(0) 




(0) 


C 5o 


81 


(36) 


84 


(4) 




(0) 


C 6. 


78 


(36) 


85 


(6) 


80 


0) 


D 1. 


77 


(36) 


81 


(6) 


77 


(2) 


D 2. 


67 


(36) 


79 


(7) 


88 


(1) 


D 3. 


76 


(36) 


78 


(6) 




(0) 



When examining this table, the following points should be considered: 



1) 

2 ) 



This table illustrates the typical topic-unit testing pattern that has 
evolved . 

There have been some changes in the tests from term to term. The 
major change has been to change their format to multiple choice 
problems to facilitate grading and analysis. 

The winter results were not tabulated because the classes were being 
refined into the two seperate courses. 
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TOPIC-MODULE TESTS 



During the term each student had many opportunities to judge his progress in the course* 

!n addition to the tests associated with each of the 25 topic -units, there were problems at the 
end of each unit that the student was required to work and hand in for evaluation* There were 
three mid"terms (topic-module tests) taken in class, the fourth topic-module test is part of the 
final exam* The instructors kept the students Informed concerning the results of these progress 
checks by using a special form that was distributed on a regular basis throughout the term. The 
topic-module test scores carried the most weight in the determination of course grades. The 
fall term results at Blue Mountain Community College are reported belows j 

TOPIC-MODULE TESTS 



Topic-Modules 


Mean Score 


N i 


Standard Deviation 


A. Sets, Variables, and Sentences 


75% 


45 


10.56 


B. Integers, Rational Numbers, and Real Numbers 


67% 


41 


14.34 


C. Fractional Expressions and Polynomials 


66% 


39 


16.86 


D. Solving Sentences 


59% 


34 


19.08 


These results indicate the pacing pattern that brought about certain refinement 


!> in the course. 



In particular, as the term progressed, the mean scores decreased, the number 
creased, and spread of scores increased. These observations led to procedures 
allow more flexibility in providing for individual differences. The course now 
of a topic-module before the next one is encountered and allows time for this 
with variable credit arrangements. 

PRE-TEST AND POST -TEST 



of students de- 
which would 
requires mastery 
o be accomplished 



The COOP Algebra I tests were utilized as a pre-test, form A was given on the first 
regular day of class, and as a post-test, form B was administered during the final week. The 
results obtained show evidence that the approach is effective with most students. During the 
fall and winter terms, ' 



the mean raw score on the pre-test was about 13 

and the mean raw score on the post-test was about 25. 

This 92% gain encouraged the continued development of the course 0 Additional information 
from these tests contributed to the development of the new Course-Placement Program. 






FINAL EXAM SCORES, COURSE GRADES, DROPOUT RATE 



During the fall term there was a 26% (27 of 102) dropout rate. However only 1 1% drop- 
ped after the second week and 70% of the students who dropped also quit school . 

There were two final examss a takehome final that emphasized problem solving and a regular 
final on concepts. These exams were taken by 36 students at Blue Mountain Community College 
and 38 students at Linn Benton Community College. The scores ranged from 19% to 91% on the 
takehome final and from 45% to 98% on the regular final. The mean scores on the takehome 
final and the regular final were 65% and 75%* respectively. 

Course grades were determined by scores on the final exams* the topic-unit tests* the 
supplementary problems* and the topic-module tests. The distribution of grades is given in the 
table below* 



ELEMENTARY ALGEBRA 
(Fall* 1970) 

DISTRIBUTION OF COURSE GRADES 



Grade 


N 


% 


A 


14 


19 


B 


13 


18 


C 


40 


53 


D 


7 


9 


F 


1 


1 



TOTAL 75 100 

COMMENTS ABOUT ELEMENTARY ALGEBRA 

The results achieved by the students using the audio-tutorial approach show promise. 

The teachers who handled the classes was quite enthusiatic about these results- They pointed 
out that the students seemed to appreciate the discussion periods since the attendance was good. 
The audio-tutorial environment with its flexibility and accessibility of instruction provided $tu- 
ents the opportunities to develop the abilities they possessed. It was especially helpful for the 
student who felt some responsibility for his own learning. Teacher and student evaluations of 
the approach brought about changes in the course. A copy of the student survey is in Appendix 
D. This survey, which was based on the Fullerton Junior College attitude questionnaire, con- 
cerned student attitudes, feelings, and reactions to the course. Students felt that the most 
beneficial features of the approach were the ability to stop and repeat tapes, the ability to enter 
the lab at their hour of convenience and as often as needed, periodic testing, and small group 
O cussion sessions. 
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INTERME DIATE ALGE BRA (1970 ) 

intermediate Algebra was tough? ro four classes (100 students) during the Fail term* This 
section summarises the results obtained during that term and discusses the course refinements 
that occurred during rhe winter and spring terms- The topic-unit tests., topie-module tests, pre- 
test and post-rest, the final examination, course grades, and dropout rates will be examined* 

TOPIC-UNIT TESTS 

The teachers used a combination of informal iecrure .5 and chalkboard recitations. Although 
the topics were introduced to oil students at the same rime, each student"* progress on a topic- 
unit was evaluated almost doily , The progress check usually took the form of a short answer 
topic-unit test, form A. These tests identified formally for each student his need for a review 
of the topic-unit « Sf the teacher discovered individual weaknesses, he prescribed the program 
of Study Center activities best suited to each student's skills and knowledge of the topic-unit 
content. This prescription was communicated to the student on a referral form which Indicated 
the Study Center activity and the topic-unit test, form B, the student should take when he com- 
pleted the program. The topic-unit test results are summarized in the following table: 



TOPIC-UNIT TESTS 
Mean Scores and Number Taking Tesl 


Topic-Unit 


Form A 


Form B 


Topic-Unit 


Form A 


Form B 


A 1. 


.45 {86) 


.72 (42) 


Cl. 


.72 (81) 


.67 (5) 


A 2. 


.63 (86) 


.6 3 (13) 


C 2. 


.86 (78) 


1 .00 (4) 


A 3. 


. 70 (88) 


.65 (11) 


C 3. 


.88 (77) 


(0) 


A 4. 


.75 (86) 


.76 (13) 


C 4. 


.73 (77) 


(0) 


A 5. 


.80 (93) 


.90 (8) 








A 6. 


.84 (88) 


.80 (3) 


D 1. 


.82 (76) 


.95 (4) 


A 7, 


.70 (87) 


.68 (9) 


D 2. 


.86 (77) 


.80 (3) 








D 3. 


.62 (77) 


.69 (16) 


B 1. 


.66 (82) 


..60 (13) 


D 4. . 


.77 (79) 


.67 (6) 


B 2„ 


.68 (83) 


.76 (13) 








B 3. 


.67 (84) 


.75 (15) 


E 1. 


.62 (78) 


.65 (18) 


B 4. 


.84 (80) 


.80 (5) 


E 2. 


.70 (77) 


.67 (14) 


B 5. 


.78 (81) 


.75 (4) 








B 6. 


.65 (81) 


.72 (11) 


F 1. 


.70 (79) 


.84 (12) 


B 7. 


.76 (79) 


.80 (10) 


F 2. 


.84 (79) 


.93 (8) 


B 8. 


.71 (80) 


.65 (10) 


F 3. 


.74 (79) 


.86 (8) 


B 9. 


.73 (81) 


.60 (10) 


F 4. 


.76 (78) 


.85 (10) 








F 5. 


.81 (79) 


.90 (10) 








F 6. 


.63 (79) 


.63 (19) 
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If should be pointed ou> I* he? the people ^-ho took pom B of the topte-ur?* were stu^ 
dent-? who scored 40% o-r I esc- on pom A of the tey together with students who hc.o excused 
obsences from "he fi?K *fst 0 bn pcjhculor, there wj» a youp of who consistently scored 

low on the HrU test and f her f given i-'me end help «n ;be Study Cerhe; co^stetently scored high 
on the second rest.. These, student., about 8% of ?h*-; :. c :,$ .. successful (/ completed the course* 

H seems likely > h-::;t ?he> would hove been u^occes^'J o-herwh.e,. 

Another pour ot hve: e >f ;? the result 50 ? test A ? {Poim A), whore about 50% of the students 
were referred ro the Study Center for further work .. The student score-, nevt-r approached this low 
level again. This cor* be attributed "o o genera! *'owcken:ng‘ which often occurs when students 
perform poorly . The ygr>f'<cor>* point hete • ;, i h# ;he "ywokening” occurred during the second 
class meeting, rather than ?>* midterm t . This seemed *0 set a standard for achievement ond an 
atmosphere of a I or? ness which carried on throughout the term * 

T OPIC- MODULE IBIS 

The content of course cornet* of six topic'-moduls** (A) Real Number System; (B) Linear 
Equations and ^equalities; (C) Polynomial*; (D) fractional Expressions; (E) Exponents, Roots, 
and Radicals; ond {F; Quadratic Equanors* There were 3 mid "term vests given throughout the 
term. Test 3 (topic-module;. A ond B) bnd a mean sco^e of 71.1%; Test 15 (top 5c “modules C 
and D) had a mean score of 76,6%; and T^s? iM (topic -‘modules f; and f) hed a mean score of 
67,9%. The distribution of the grades for ;he*e teste are given in the table below. 



TOPjC-MODULF. tests 

Distribution of Grades 


Grade 




Test 


1 


•Test 13 


Test 


!!! 






N 


M 


t* <%> 


JN 


M 


A 




16 


(20) 


26 (33.3) 


12 


(15.4) 


B 




30 


(37.5) 


26 (33.3) 


9 


(15.5) 


C 




12 


(15) 


H (14.1) 


25 


(26.9) 


D 




54 


(17.5} 


11 (14.1) 


18 


(23.1) 


f 




S 


00) 


4 (5.2) 


18 


(23.1) 


T5J5T 




80 


(100%) 


-Jb Tm%) 


78 ‘ 


(100%) 





The instructors of this course noticed that the first test seemed to confirm the placement 
information which had been gathered. A number of the students were convinced at this point 
that their placement in a lower level math class was justified and withdrew at this time. A 
few of the students remained unconvinced and remained in the class. None of these students 
were successful, although a few earned Ds by diligently making use of the Study Center facil- 
ities. The grades on rest HI were noticeably lower because of the test took too long to com" 
plete B This test was shortened before it was used in the winter term. 

PRE-TEST AND POST -TEST 



The COOP tests. Algebra ! and Algebra SI, were given to the students in the course. 

The results obtained from these tests were used to judge several diagnostic instruments. The 
COOP Algebra I test results indicated that this test was one of the best predictors of student 
success in Intermediate Algebra 0 The Algebra IS test results are being used to predict success 
in the College Algebra course. 

FINAL EXAMS, COURSE GRADES, DROPOUT RATES 

The official dropout rate was 24.05%,, However, the majority of these dropouts occured for 
nonacademic reasons. 

Course grades for the students were determined by their scores on the topic-unit tests, the 
topic-module tests, and final exam. The distribution of grades is given in the following table: 



DISTRIBUTION OF COURSE GRADES 


Grade 


±i 


% 


A 


10 


13 


B 


13 


17 


C 


16 


20 


D 


16 


20 


F 


5 


6 


W 


19 


24 


Total 


79 


100% 
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COURSE REFINEMENTS 



During the winter term the results were no* os good as had been expected.. The primary 
cause for concern was the lock of student initiative in completing Study Center assignments. In 
addition there were some students who completed their Study Center assignment and gained from 
the additional work, but still did not completely master the given topic-unit. These variations 
in the pattern from fall term were attributed mostly to the type of student enrolled in the Inter- 
mediate Algebra classes during winter term. The winter term student had a weaker mathematics 
background and had a history of a lack of success in mathematics. Although their scores on the 
placement examination were lower than those for students in the Fall term, their scores were high 
enough for placement into intermediate Algebra. The winter term experience prompted several 
refinements in the course procedures. 

Successful experimentation in classes such as College Algebra, Trigonometry, and Technical 
Mathematics gave rise to revisions in the testing procedures in Intermediate Algebra. Each topic- 
unit test was expanded to ten or more forms. This was done in order to give the student an op- 
portunity to recycle through a topic-unit and have a chance to check his mastery with a fresh 
test each time. The use of a ditto master containing an outline of the test with the particular 
numbers*. or problem, omitted enabled the instructors to produce a number of forms of each test 
without much difficulty. The next revision was in the method of test evaluation. Rather than 
giving the student partial credit for an incorrect solution to a topic-unit test, the instructor told 
the student to lake another form of the test. This process was repeated until the student answered 
the test question correctly. Each retake lowered the student's score as follows: no retakes was 
an A; one retake was a B; two or three retakes was a C; and four or more retakes was a D. 
Notice that the student cannot score less than a D unless he fails to retake the given topic-unit 
test* This grading system encouraged the student to completely master each topic unit, rather than 
compromising for partial credit. The third and Final revision was one of emphasis. The lecture 
time was reduced and there was an increased amount of time spent on boardwork and small group 
activity* This made the class more informal and fended to get the students more involved in the 
classroom work. 

COMMENTS ABOUT INTERMEDIATE ALGEBRA 

The Intermediate Algebra instructors were pleased with the results obtained in the Intermediate 
Algebra classes during fall term and with the revised system as it was taught spring term* The 
asurse was successful with the average students of fail term and the lower level students of spring 
term. The outstanding features of this class were: 

1 . The organization of the material and the order In which it was presented seemed 
natural and easy to teach. 

2. The short quizzes proved to be an effective teaching device. 

3o The idea of 100% mastery on the topic-units created a positive atmosphere for learning. 

4. The referral form was a valuable communication device between teacher and student. 

5. The use of the Study Center has shown great potential . Several students have had 
rather outstanding success working in the Center* 

The system encouraged the student to see the instructor more often. 
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STUDY CENTER 



The management of many features of the instructional system from the Study Center 
has given the system a flexibility that was virtually impossible under any other type of 
management Q This facility hod a major impost on the entire mathematics program at the 
college. During fall term, 1970 r over 3000 student contacts were made as part of the 
work in the three Developmental courses. These courses were designed to make Center 
activities an integral part of each course. Each student was required to take several tests 
in the Center and use the instructional material that was available there. This section 
describes the Study Center activities during the fall In terms of the Study Center resources, 
the Developmental courses, end the general results. 

STUDY CENTER RESOURCES 

The Study Center contains programmed texts (about 200 different titles)/ tape recorders 
and tapes (60 SRA Mathtapes, 63 Merrill Audio tapes, 54 Houghton Mifflin Algebra tapes, 

4 Slide Rule topes) , a variety of teaching machines and programs (20 MAST cartridges, 15 
TUTORF1LM films), and other materials designed for self-study (SRA Computational Devel- 
opment Kit, SRA Algebra Skills Kit)„ These materials have been reviewed, cataloged and 
indexed for easy reference to the topics taught in courses in the system. The Study Center 
Test File contains the topic-module and topic>unit tests for each course. The procedures 
in each course required thot a student take several of these tests in the Center. A full- 
time clerk handled the administration of these tests at the students convenience. The 
Center was manned 5 days a week, 8 hours a day, by a full-time tutor-clerk. A part- 
time student clerk was on duty 15 hours per week. Each of the sever, mathematics in- 
structors averaged about 5 hours per week assisting students in the Cent er. 



The Study Center is located in an area between the Library and Student Union, making 
it easily accessible to the students. The facility has two components* o quiet area used 
mainly for testing and a tutorial area. 
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DEVELOPMENTAL COURSES 



In the Bos^ c Mothemotics course, there were 1738 module tests taken in the Study Center. 

On the average, a student took 15 minutes for g test. The total time for test-taking in the 
Center was about 343 hours and 30 minutes; this is an average of 8.7 hours per day throughout 
the term. Each of these tests was followed by an evaluation interview. About half of these in* 
terviews resulted in a recommendation of additional Center activity 0 . individual tutoring, use 
of instructional materials, or both* 

Due to the limited space in the Study Center facility, activities in the Elementary Algebra 
course over flowed to the Library. The Library handled most of the checking out of tapes and 
housed the eleven study carrels where permanent tape players were located. Each student aver- 
aged 2.3 hours per week listening to tapes. Each student took at least 25 topic-module tests in 
the Center, averaging 20 minutes per test. At least 1*25 tests were given, resulting in a total 
test time of about 375 hours, or 7.5 hours per day* 

In the Intermediate Algebra course, student deficiencies were determined by using progress 
checks in class, Those students who needed work were referred to the Study Center. Their re- 
ferral form indicated the material that they should study and the topic-unit test that they should 
take when they were ready. There were 340 referrals made throughout the term. This resulted 
in the following time being spent in the Centers 57 test taking hours and 114 material use hours. 

GENERAL RES ULTS 

At ony given time, students from as many as 20 different mathematics classes were using the 
Center on a regular basis. While early use was predominantly in the Developmental courses, there 
was a continued growth of use by students in the transfer and technical courses. As the system ev- 
olved, the teachers recognized that the Center enabled them to spend more time guiding individual 
students and small groups. Teachers felt that their students showed more interest in the courses, 
asked more questions, and demonstrated deeper understanding In small - and large - group dis- 
cussions. In addition, the teachers felt that they got to know the students better as their role 
shifted from lecturer to tutor-guide „ It appears that the multimedia approach makes the instruc- 
tional system effective for certain topics and students and is a step toward the ideal of an In- 
dividualized program of instruction for mathematics students. 
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GENERAL COMMENTS 



In this section, ‘he occomplishmenfs of the project will be summarized end discussed. 

This discussion will lead »nro o broader discussion of the implications of the project and 
the many future directions which the project can take* 

ACCOMPLI SHMENTS 

The system of instruction that has been developed has enabled more students to succeed 
in mathematics* Though the system is neither completed nor perfect, the specific goals of 
the project have been accomplished. The project team has been cbie 

1) To devise and select measurement devices to ascertain with reasonable certainty 
which students need remedial training, 

2) To develop effective procedures for remedial mathematics instruction* 

3) To acquire and produce new instructional materials designed and tested to 

meet the requirements of students seeking to overcome mathematical deficiencies* 

4) To improve the effectiveness of the Study Center by reviewing, cataloging, and 
indexing the study materials, 

5) To instigate, supervise, and evaluate a system designed to provide the student 
who has mathematical deficiencies vvth rhe skills necessary to improve his 
chance of success in credit courses, either transfer or technical, and 

6} To compile handbooks for the careful integration of classroom and laboratory 
Instruction and for the effective assimilation of new instructors and part-time 
instructors • 

The general goal of enabling more students to succeed in credit courses in mathematics and to 
develop the appropriate arithmetic base for their career programs has been attained. The team 
has been maintaining data on the progress of the students in successive courses and this data 
seems to verify these conclusions concerning the general success of the system. 

Each student and each instructor involved in the courses were asked to comment on the 
strengths and weaknesses of the system. Each teacher submitted a report and each student 
filled out a questionnaire at the end of the term. The attitude of the students toward the 
system of instruction has been very positive. This positive attitude is undoubtedly related 
to the level of achievement which they attained. Though many of the students began the 
courses with a fair amount of anxiety because of thesr past experience with math courses, 
their success dissipated this anxiety and replaced it with confidence in their ability to learn. 
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Though asked to churns c new role, the cooperation of the teachers during the course of the 
project has been very good- Nine different teachers have been involved at some time during 
the year. They have worked out more or less well depending upon I heir skills at tutoring and 
controlling students plus their ability to function as a member of o highly organized group. 

Since a system of instruction cannot survive in our educational system if teacher reaction to 
it is negative* there has been a necessary concern about the attitudes of the teachers* At 
first, some of the teachers were apprehensive* In spite of their willingness to try something 
new, there.' was a. conflict between their new role and the role which an ordinary teacher ex- 
pects to ploy in his profession « Some teachers admitted that they missed lecturing and were 
disturbed by the fact that the students were learning wHhout their lectures. Most were fairly 
conscious of their status# with a fear that their new role was merely that of a technician or 
bookkeeper As the learning system evolved and the teachers became more involved in it, 
their attitudes became more positive. There are various reasons why this change in attitude 
occurred. Some of the reasons are more general and some are specifically related to the use 
of the Study Center. The more general reasons ares 

(1) The instructional system has bean successful and most teachers are interested in 
the achievement ievei of their students. 

(2) It became clearer tc them that their role was also a highly professional one. 

That is, ihey saw that ihe system was designed so that they could cope with 
the learning problems of individual students* Most of them found this type 
of activity rewarding. 

(3) They became more involved in the decision-making process of She project and 
so their ideas and suggestions bad an influence on changes in the system. 

The reasons related specifically to the use of the Study Center are° 

(1) Full utilization of the many resources of the Center makes it possible for teachers 
to function in their most important roie - teaching. 

(2) The increased use of para-professional personnel (teacher aides and clerical help) 
freed the teachers from many of their non-professional duties,. 

There are many reasons for the success of the system of instruction developed by the project 
team. The system is highly organized and it provides for interactions between the teacher and 
individual students. It has objectives which ore dear both to the teacher and the student and 
only these objectives are assessed, by test items. !t has demonstrated that average and below- 
ave rage students can learn mathematics from the multimedia opproach. The results achieved 
by the project suggest that a system of instruction like the one developed by the project team 
should be developed for mathematics instruction at other levels. A system of instruction of 
this type not only guarantees individual attention for each student*, but it is also flexible enough 
to deal with individual differences. in these students. 
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FUTURE DIRECTIONS 



What has been accomplished by the project up to this point is a mere beginning. The pro- 
ject staff has many ideas about directions which the project can and should take in the future. 
These future directions include various ways in which the. present system of mathematics in- 
struction can be expanded and modified to fill a much broader need. This expansion needs to 
be done with mathematics for transfer students, mathematics for occupational and technical 
students, and mathematics for elementary and secondary school students.. 

The major problem with most students at the transfer level is that the students feel no re- 
sponsibility for their own education. The system approach can shift this responsibility from 
the instructor to the student where it rightfully belongs. By eliminating the lock step schedule, 
the instructor can involve the student more actively in his own learning. To achieve these 
objectives, the other mathematics courses at Blue Mountain Community College are being 
added to the system of instruction,, 

Considering the fact that most of the mathematics instruction is remedial in nature, it 
might be more efficient at the present time to concentrate on systems of mathematics instruction 
for high school students. If the major effort were devoted to high school courses, there would 
be a need for coordination with mathematics instruction in elementary and junior high schools. 

In order to facilitate the development of the many systems of instruction which are nec- 
essary,- a statewide center should be established. The recently established Math and Science 
Curriculum Resource Center for Oregon, sponsored by the Oregon Museum of Science and 
Industry, could serve this role as it helps set the stage for a "Systems Approach 15 in Oregon. 
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Doles; piihrvvr/ lc., 197*0 

rmnt terry MtlcheM, MethfiVTsetles Deperl^nl 

T«? Mr, WaH&ce McCree, presided 

Sobfeei. Occupational and Q©~« , eS©p»»enS P?of@ct 

iNTSODUaJOi 



2n ?*!:&«* yaar« there has bow en increased u^m®& among community 
college W;hsfhot - ?cs teachers cf the* need to improve the effecTiveness of in- 
$mcHon #fid $h# oppmpr iaftmest ef : course content In their occupational and 
developmental rflatlwmatieg offerings* A$ 8 cwrtKjuertce I ho re has been much 
trcferert in ^Meetings d»vat*d to discussions of these offering, THU interest Has 
moffvmed a ssssrch for innovative approaches to mathemotjcH for occupational 
arid dew&fep.nentai students. Many schools hove inaugurated programs to meet 
th# needs o' these students* 

During th® port two years, the B\m Mountain Community College Moth- 
OTWtfei Department has b een developing an approach centered around the study 
dstSU center. Our approach has bees* based upon the hypotheses that 

( b ) th« -student won't learn until he sees the irrspwtcnce o? the 
motor sal and 

\ 2 ) Instruction should bo ahnort entire-iy individual iseed* 



PURPOSE 

The r :-urpas$ af this report U to present the rasulfe -to dote 5n the project 
feeUv,? envied out to Improve our occupation-el and developmental offerings* 



applmd x a 



SCOPS 



Th® ©smpfot© seep® of the pr»js ct includes far each courts®; 

( 1) identifying ©nd listing pertinent Aspics, 

{%) preparing diagnostic rests relative to them topics 

(3) preparing mastery toats ter these topics, 

(4) preparing s tody materials for those topees, and 

(5) catalcging and indexing study moferiots by topics. 

To <kst®, activities have bean concent rertati on arses ^ and 4. These 
activities hove b&en devoted to the arithmetic and alententary algebra levels. 



METHOD 



The sequence, Mth 4,200 {Arithmetic} and Mth 4,202 (Elementary 
Algebrs^ is the primary vehicle for the program. If serves m a sequence far 
both Liberal Arts and Applied Science stud-ants. These ccyfics are designed 
for those stwdtents who,* because of a weak background,-, are not prepared to 
Ib*g5rj transfer credit courses in fTiCsthsmatccs- In addition they are service 
courses for tbs career programs which hoy© a mathematics base of arithmetic 
and oiementary algebra. 

Ofe|sefIves and Procedures 

To indicate the progress that w® have mesefe with this project, I dices ® 
to ©jasmine what w® have done in terms of our guiding principles, 

{ 1 ) Start e ach student os nearly os possible a t his own level o f 
mathematical development . This principle present’s at least two immediate 
problems. 

(a) How cfo you determine where a student's first level of 
difficulty Sics? 

(fe) How can you 1st each student in s dess work of Ex- 
actly hi s own levs I ? 

The first problem has a solution. We ore developing a tasting program to 
determine the course that the student should bo placed in, Also, there are 
several diagnostic tests avail able ro Identify the student** mathematical level 
within the course. The problem of enabling each student to work at his own 
level in a cluroam situation Is net as easily solved. Set w* think that wo can 
solve it with our second orindpta. 
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{'*£") t n s? n ; c 1 1 on jsjtou I d be qlgigtf entirofy itjivMvgifead. We era 

^repairing <* flexible u$i of topics and assignment* in ari&m&iic, elementary 
oig^bro, ond iheJr epplfootions the? precede from the firs? operations on whole 
number* Vo the more ccmpi footed topic needed for their program . Each student 
offer faking thz> flrrf diagnostic test is started on this sequential list at his own 
love} and then continues down the fist. 

This brfttgg us to m? fhlni pi Inaipt*^* 

C 3 ) The student* should be e Horded to work of their own rote. 

After student 5s slotted on his list of topics and assignments, he moves for- 
ward m rapidly 04 he can*. When understanding comas quickly, the tacch^r 
need not give lengthy assignments . if understanding is slow In coming, the 
teacher can give mors individual he ip ar-d extra assignments- in foe Srjdy 
Skills. Center* 

This brings u$ to our fourth principle* 

( 4 ) A varidsy of source materia? must be g£©vid®d b Having dlcg- 
noted the tfudsfti-’s problem, The tsacRer refers the student to the Study Skills 
Center* Th® teacher and Mrs. Harris then establish a skills program for the 
student to follow* The students performance on the program is evaluated of 
the end of each lesson and his progress ord performance determine th& specific: 
matdHais and techniques that vmi be employed or) subsequent visit® to the 
Center, The student's lessons, diagnostic information; sre* ere kept in his 
record folder* The student h responsible fov mofoitoining a majority of hfo 
recto rds. Owing this activity, fho student h aided by the Instructor, 

Mrs. Harris, Mrs. Ferguson 9 and volunteer student help* We try to hove 
several different kinds of material - books, workbooks, handout sheets, 
programmed backs, ninth tapes, skill kits, etc* *■ for the- student . Never 
is th® student expected to work the some exercise over arid over until he 
“gets it fight 11 v Fro A material on the seme topic h used when .needed. 

The fifth principle is closely related. The virtue of the sequence 
h \v% fresh approach to old topics* When teaching courses of high school 
foval, it herd been the cu stom to r«p«ot the eateries) »> assent ioiiy the same 
form cs it wess presented in high school , for students v-'ho were not success" 
fu! in high school, this approach was ofVs*?? no more fruitful the second time 
than the First.. 

(5) The student won't foam until he sees the importance of rh# 
material t It is our conviction that thore fo a largo group or s^ctersts in the 
occupational curricula who are strongly motivated by seeing specific appUcu- 
tions. The-s® tfudtenrs went to be immersed as quickly as possible In nursing, 
electronics, pelioescience, or secretarial objects; that's wka* they ceme for « 
At all Hmes in teaching these courses, every effort is made to illustrate and 
motivate the material in them by showing how ft is ussd m o la?ge varfty of 
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applications. Primarily t h ; h handled by using handout sheets. The students 
are given ssts of word problems, selected to show how the mat ®ffo! can be ap- 
plied to their area of study. 

These sets of word problems are being developed with the cooperation 
of many of the .Applied Science deportments. This cooperation resulted from 
sev&rez! meetings devoted to discussions of approaches to the prob!em, eft ituder. 
toward th® problem* levels of exercise** etc * 

The Agriculture and Air Technology Departments hove been excellent in 
contributing to this collection of applications* Other departments that hove 
cooperated include Mechanical Technology, Cavil, Practical Nursing; Police 
Science f and Business, Other sources of applications Inciude the future mat he"- 
matte j courses that sewe of the students vviH take f at well or. many of the other 
Liberal Arts areas. 

This brings us to our sixth principle* 

(6) The stude nts mu st be given the chance to. succeed. This U *$•* 
sontiai. Some of tRese siucteots neve histories of fofluro. 1 he reform learning 
must precede in steps, small enough so that each student can make some progress 
or achieve some success. As icon os a ?i indent- •con see-that ho toe c on Seam,, 
that ho too can make progress, He Is willing to work* But the very nature of 
this sod* o? student is such that he must M this success often, several times 
every hour if possible, This cm§ not mean that work must be "watered down*' 
aO that anyone can succeed with Just a rt twi$t of the pencil. 11 Assignments must 
be she rt so that a student can check has progress in short intervals and so that 
misunderstandings can be discovered immediately* and corrected before frus- 
trations sat In* 



Far this pupose programmed materials in theory ought to be ideal since 
students can check themselves after every problem There 5s one serious cf? f- 
flculty with programmed material. Since mast programmed material relies 
heavily on reading skills it usually offers no solution to the student who cannot 
mod well . Them are some exceptions. Sur the other kinds of materials ere 
available to the student too. 

Evaluation 



Although our principles are not especially no w or unique, what U unique 
is that we ere trying to provide situations where they can be applied and we 
are achieving some successes because of them. The students fss! that they arc* 
correcting mistaken ideas and developing a good base on which to continue. 
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WORK TO BE DONE 



As was r.oi^d in f-he discussion, a good tteal of work b sHU needed. 

Sptsc :nc things must he don£ such %s: 

{ s ) and usvmg of part ssrent topics. ThU activity re- 

qmms seven ^aoe-sroHon between th& department** Ths* occupational 
comport# ntff o? th® t&quence am on!y m b® determined by objective study con* 3 
duct&tf hy both mathematic ft teacher! and technology teachers • 

{ 2 } f ( 3 ) preparing of diagnostic and mastery test* relative ''a ihese 
topScru*. Although there are severe! of tl&se f-sisrs available far arithmetic 
portion, we need f© develop them for the eiertNWrtary algebra portion. 

{ 4 ) tJ ( 5 ) proper !?ig, 'cafologing and Sndexirxj study rnok;r?ok far their? 
topics. We rf$ed to conf im/e ro coiiecf and d^v^Sop sets of problem 5 . which 
am r&iafred to each iovo! of the sequence • Ouv arithmetic portion requires 
mom problems which hove been documented and are at the same time ri*a!uilc 
Hlostttstfons* In order to provide examples from-ali broncos of the technologies, 
wo need more variety than we now have* 

Th*«s cscHvitier. reejoire substastiltii commitments of time and effort. The. 
ac&&np!Si;hfMnt of fh* above goeU wi!i d*p£ivd largely on the extent to which 
wo con overcome fr# tremendous pressure of time* We need ‘o seek ways ro 
mok& thU tin*H{ ovot table* 
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MOD AmHMCTtC TEST, FOkM A 
SLUE MOUNT IAN COMMUNITY COLLEGE 
PentJiuJ&i/ Gregor! '?7B01 



O 

I eric: 



GENEftAi. DIRECTIONS 

This 3* g 40^hvo?-ts- tesK Do niri :•;*£< v£ ?-;&;• mwsh ??»•■*■:. on or-y 

ortf* quasi iow zv a- ^ • fv bet fs>2 bsffieun ; .'nako 

Hm.- ,‘$>7:# ccr©?u! guoss you can . p;;Clvs<r 'H* cr, w^-a i bn# ove? 
r>„ Do no! Vvery if you cEo nc£ -nrcnh vlv? $>&?£; fc Ycot scor* iv 
Ena rutfnbor of oc-Tec- o.n*wsr$ you ttrark. 

scratch pap$f to v/ork probisms, Do- do? rr<ok* :>n>- n-cvks 
sn your «•$ st hook i or > 

Marie oil Qrtswi-rys or? i.h% y&pcrot* onsy/or Mcsic* your 

tin&wr rnorfcs h^avy ana black* A/s.nk only .->;v.v ci^svyvss* rttf 
^och qao&ion , if yco moke* <5 misi-skf* w tvsri> ..hang^i an 
&Tiwar t , ba xurti 1 o 6ra&a year firs# cho? c & campkYcb/ • 

H-ctfe !w<# the ^uv/et io the F.XAiy^LH k; marked on 

yewr ., 

EXAMPLE 

4 * 6 * {?} 

A 2 

§ 3 

C 5 

D 7 

E 0 DO NOT TURN THfS 

PAGE UNTO YOU Aft 
T Old to.. 
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1 . 


Add: 








s* 


Divide: 






*T 

i 


A 


47 






87 T~5 97296” F 


581 RS9 




8 


8 


36 






fj 


560 R36 




7 


C 


46 






H 


704 R48 




9 


D 


48 






V 

: 

i 


681 R 49 




8 


E 


none 




K 


none 




7 
























7. 


Reduce 1 24/36 to lowest terras: 


2. 


Subtract: 












1 1/3 




54 


r 


37 






B 


1 o /•■> 

.U <■- / »-> 




-27 


G 


27 






/-- 

V,* 


.1 3/2 






H 


36 






D 


2/3 






T 

J 


28 






E 


none 






K 


none 


















S.- 


Change 13 2/3 to an i; 


rn proper 


3 , 


Subtract: 










fraction; 






SO, 080 


A 


36, 


614 




F 


~ r 

dO / *■/ 




-53,476 


8 


36, 


504 




G 


58/3 






c 


37, 


514 




u 


4 6/3 






D 


■S7 

•3, , 


604 




T 


39/3 






« 

& 


non 


e 




X 


none 


f 4, 


Multiply: 








'S. 


Multiply: Hie answer 
•simplest form: 


.mu st be in 




SOS 


r» 

j. 


27 , 


672 










x4Q8 


G 


207 


,572 




2/3 of 6/7 A 


7/S 


i;' 




H 


24* 


432 




B 


12/21 


1; 




J 


204 


,572 




C 


2/7 






K 


none 




in 


4/7 


i i 












-i*' 

A* 


none 


\ 5 * 


Divide; (Indie 


ate if 


there is a re- 






i\. . 

V 


\ . 


mainder , 


Example* 


7-3 = 2 Rl) 


10, , 


Multiply; 




\ 


3 ) 5,382 


, A 


578 




5 1/2 x 6 x 7/22 




h- 

*>' 






B 


575 R7 




n 

J- 


. 2 1/3 








C 


598 




G 


1 10/11 


© 

eric; 






D 

E 


620 R2 
none 


56 


' H 
J 


3/44 
10 1/2 












•aVtfcl 


V 


none 



11 , 



14, 



Divide; the answer 


must be 


it.., 


Subject; Do ?:or the 


in simplest feme. 






answer must be sirup'.: 


died. 


2/3 - 3/4 A . 


1/2 




0/ 4 *' 3/0 


3/4 


B 


6/S 






:■ 


C 


1 1/8 




hi 


3 /?> 


D 


2 




J 


o,52 


E 


none 






• ■* • * 


Divide: (Same os above) 


11 0 


Subtract: (S««ne as above) 


3 1/2 f 5 1/4 






4 5/6 - 2 7/8 A 


1 25/24 


p 


3/8 




0 


1 1/6 


G 


i 1/2 




1 ' 


i/3 


K 


0 fa 




D 


3 03 


j 


2/2 




E 


none 


K 


none 












10. 


Select the correct vai 


ue of the 


Add: (to be correct. 


the answer 




missing number : 




must be reduced to lowest terms 








with improper fractions changed 




302/10*000 - ? 




to mixed numbers-) 






F 


.0302 








G 


..00202 


i/6 + 3/e a 


4/6 




H 


„ 0032 


B 


4/3 




J 


„ 302 


c 


1/3 




K 


none 


D 


2/3 








£ 


none 












19. 


Change to a decimal: 


(Example - 








1/16 -• .0625 or *06 l 


A) 


Add; (Same as above) 














S/S A 


02 1/2 


1/3 + i/5 F 


1/4 




B 


„S2S 


G 


8/15 




C 


5 0 8 


H 


4/l 5 




D 


6,25 


J 


1 7/8 




E 


none 


V. 


none 


'■C 







15 o Acid; 



^ as above) 



20r Change to a common fraction in 
lowest terms: 



8 3/4 -5- ? 7/1 G 
A 
B 
C 
B 



ERjt 



16 9/20 
15 5/7 

15 9/20 

16 7/20 



,025 



“O'" 



F 

G 

K 

J 

K 



1/4C 

1/20 

2/5 

1/4 

none 



“none 



W t . 



ACC.: 



22.S8 + *565 1.4 



A 

B 

C 

D 

r* 



^■3, 6 •?.-■; 
>8, /I 
12. :-83 
, /- ‘ 5 . 
ROUS 



per cant: 
23/1 , 000 



u 

H 

I 

K 



o • ' 

e 1 ■ /••> 
23 A 
.023 % 
none 



*,2,; Subtract? 

$,-06 s * a ..982 



F 

G 

i! 



:• , o 



, ) 78 
7.3 



Find 16% of 2*4: 



A 

E 

o 

D 

E 



*0384 
33., 4 
3 , 84 
.384 
none 



23* Multiply: 

3 ,.27 x ,79 



A 

E 

£ 1 

D 



2,583.3 
25,823 
« 2:; 833 
2 ,3233 



Find : .ho paj' Cr-'it; 
S is VA Of 18 



i 

G 

H 

j 

K 



50% 

6% 

2 1 / 2 % 
23:7 

RCVCft 



Divide: 



1.216 f ,04 



F 

G 

H 

J 

K 



•30.4 

3,08 

84 

3.4 

none 



29. if iv?:» owls eat an average of seven 
mi.ee every four day?, how many 
mice wdi they devour in a thirty** 
day month ? 

A 210 
B 105 
C 52 1/2 

D 15 • 

E none 



25 ; 



O 

ERIC 



Change 7,3% to a decimal-: 

A 7,3 
B ,73 
C *0073 
D -,073 
E none 



30, 



53 



7 yd* 2. ft., 



in-v-he s 



F 

G 

H 

J 

K. 



65 
27 5 
252 
324 
none 



H» ; 



MVIKV'A 



3 1 » If 2x * 1 ~ 7 , ther>. x ® 



B 3 



D 4 



1 1 



32, The statement, “A certain number f 
increased by twice another number n 
is equal to 30, " can be written 





f + 2n = 


30 






f + 2f 


30 


37 


H 


v ju v-, — 
4 .1 1 


30 




J 

K 


2f + 2n » 
2rf -- 30 


= 30 





(’-5) 


- (-9) - (?) 




h 

i-i 


-3 4 




B 


-4 




c 


4 




D 


14 


33 


E 


45 





*v«X ■'** 



r; . s\ .. , — n \ 
■J b' .v \ 1 



A -I ox 

B -Hx 

C -llx 




If n is an even number , what is the 
next larger even number? 

F n - 2 

G n •" 1 

H n + ] 

T n + 2 



What is the coefficient of .;/ in the 
expression e Sy’ 4y ••* 5y 



B 



If A ~ LW and if A * i 2 and J, 3 . 
then W ( ?} 



x y = (o) .3 

34 e If x ~ y ~ z ~ i, then x z; ' f 4 

P -2 G 3 

G -I E 4 



H 0 
1 

I 2 
K 1 




J 

K 



59 
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39 X' a 



A 

8 



•{ n 
x“ v - 

y% l 
3,5 



4‘J c VMch of the following is equ.v 
vaiant. to >:{;>>-.■* &} ** ft(x *•* a) ? 



oi 

H 

r 

■r 

K 



(x + &} (x - 
(x + a) 2 (x 
(x + a)® 

/V -E 



a r 



Jl 



$*• 



o 

ERIC 
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UvcM TarjS^ MOD ARITHMETIC, Form A 

Who?® Mumlwrs (Addition end Subtraction) - 1, 2, 3 

Whole Numbars (Multiplication end Division) •* 4, 5- o 

Fractions (cffuivdsnt Fractions) - 7, 8 

Fractions (Multiplication and Division) - 9, 5G, U, 12 

Fractions (Addition end Subtraction) ~ 13.. 14. 15, !6, 17 

Decimals (Conversion?) ~ 18, 19, 20 

Decimals (Addition end Subtraction) - 21, 22 

Decimals (Multiplication and Division - 23, 24 

Percents (Conversions ** 25, 26 

Percents (Ptwmufcj) - 27, 28 

Ratio and Proportion (Applications ** 2?, 30 

Solution of Linear Equations - 31 

Translation from Verbal to Algebraic Expression? - 32, 36 
Combining Terms - 33 , 35 , 40 

Substitution in Algebraic Expressions ar-d Equations 34, 38 
Terminology - 37' 

Exponents and Roots ™ 39 

Leva! H Tests COOP ALGEBRA ? ,. Form A 
Terminology - 7 
Combining Terms * 3, 5, 10 

Translation from Verbal to Algebraic Expressions ” 2, 6, 19, 30 

Solution of Linear Equations ~ 1, 13, 23, 38 

Subsitution in Algebraic Egressions and Equations - 8, 20, 26 

Solution of Literal Equations - 16, 39 

Exponents and Roots ~ 9, 14, 22 

Algebraic Multiplication and Division - 15, 21, 25, 28 

Averages -17 

Systems of Linear Equations - 1 ( , 31 
Graphs of Linear Functions - 12, 32 
Linear Inequalities and Order - 29, 33, 35, 40 
Factoring and Quadratic Equations - 18, 24 , 34/ 37 
Division by Z«r© - 27 
| Variation ” 34 

Level HI Tests COOP ALGEBRA SI, Form A 

* tfnMKtrwtVK" mu *****!*** t t. **«•«-» 

Operations with Algebraic Expressions - 2, 5, 9, 15, 22 
Roots arid Powers of Numbers - 1, 6, 8, n, 34 
Solution of Linear Equations and Inequalities - 3, 33,. 36 
I Solution of Quadratic Equations and inequalities - 4 

Solution of Systems of Equations and inequalities ~ 7, 13, 20, 25 
I Solution of “Ward Frefefsm" - 10, 30 

j . Propartaes of Linear Functions - 12, 17, 28 
t Properties of Quadratic Fractions - 19, 23, 27, 31, 36, 40 
| factoring - 18 

[ Progressions - 14, 24 

| Logarithms - 16, 39 

( . Exponential Equations and Equations Involving Rod scots - 21 , 26 
’ O Complex Numbers - 29 1 . 32 
ERIC Evaluation of a Function - 35 
“f® 5 ”- Absolute Vat us - 37 
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AFP 









PROBABILITY OF SUCCESS 










based on 


the test result's with 








Level 


1 Test; 


MOD Arirhn 


leric*. , Pohvj A 




Test Results 






Probability 


or Success in- 




Row Score 


Basic MathemoiHc& 


b 


vary Algebra 


intermediate A1 aebra 




0 


1 

[ <s 

1 to 
! 
i 
t 






6% 


*'•*? & 




1 


40% 






7% 


.5% 




2 


A 004 

"Tv* /U 






DO.’, 

W 


.8% 




3 


45% 






9% 


1% 




4 


47% 






10% 


1% 




5 


49% 






12% 


2% 




6 


51% 






13% 


3% • 




7 


53% 






15% 


4 % 




8 


55% 






17% 


5 % 




9 


57% 






21% 


6% 


iSt 

( J 


10 


59% 






25% 


6 % 


KJ h- 


11 


60% 






28% 


7 % 


t/> 5* 


12 


62% 






31% 


8 % 


“ X. 


13 


64% 






34% 


10% 




14 


66% 






38% 


12% 




15 


67% 






41% 


14% 




16 


69% 






45% 


16% 




17 


71% 






49 % 


17% 




18 


73 % 






51% 


19% 




19 


75 % 






53% 


21% 


i 


20 


78% 






56% 


23% 




21 


80% 






59% 


25% 




22 


82% 






61% 


28% 


i. 


23 


84% 






62% 


31% 




24 


86% 






65% 


35% 


f 


25 


88% 






68% 


m% — 




26 


89% 






70% 


41% 


27 


90% 






72% 


44% 


< CJti 

£Q 


28 


91% 






74% 


48% 


-7 UO 

UJ 0 


29 


92% 






76% 


52% 


5 ^ 

UJ ^ 


31 


95 % 






30% 


57% 


! -J 

U~ 


32 


96 % 






32% 


61% 




33 


97 % 






83% 


63% 




34 


97 % 






85% 


66% 


UJ 


35 


98 % 






87% 


70% 


r t— , 

?: <f <1 


36 


99 % 






88% 


73% 


V SC ^ 

Cek CO 


37 


99.2% 






89% 


74% 


! 


38 


99.4% 






90% • 


76% 


i 35 ^ 


39 


99.5% 






92% 


78% 


i g 


40 


99.6% 






93% 


79% 


! ERIC 








-13- 
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PROfcABiLS T V Of SUCCESS 
;usec! on She test remits with 



Test Results 



Level i< Test 2 COOP Al gebra j,. form A 

P robabj s ji"£ oi Succes s In _ 



Raw Score 



£ lamonrary A 1 gehro 



i etennsdioi e A ! gebra 



Co Hags Algebi 





“X 


<3% 


2% 


. 5% 




1 


17% 


4% 


.3% 




2 


2 1% 


5% 


1% 




r;- 


25% 


6% 


1% 




4 


28% 


8% 


2% - 




«v 

>*)■ 


31% 


986 


3% 


u \ 


6 


34% 


1 1% 


4%. 


0 


7 


ST % 


13% 


4% 


vj 1— 
In- $ 


8 


41% 


15% 


5% 


« 

cCh UJ 


9 


45% 


17% 


6% 


X 


10 


49% 


19% 


7 % 


<£ 


n 


51% 


21% 


3% 


** 


’12 


56 % 


24% 


10% 




13 


58% 


27% 


12% 




U 


62% 


•30% 


14% 




15 


06% 


34% 


16% 




16 


69% 


38% 


18% 




17 


72% 


41% 


20% 


> 


18 


75% 


45% 


22'% 


<& 


19 


78 % 


48% 


25% 


z 21 


20 


80% 


52% 


28% 


2 2 


21 


82% 


56% 


31% 


i.U < 


22 


85% 


60% 


35% 


-u 


23 


67% 


63% 


39% 




24 


89% 


66% 


42% 


■ vTI — 


25 


90% 


70% 


46% 




26 


92% 


73% 


50% 


5 O 


27 


93% 


76% 


54% 


< X 
^ X 


28 


94% 


79% 


57% 


tij 'X 


29 


95% 


82% 


61% 


z 


30 


96% 


84% 


64% 




3T ~~ 


’ ~97% 


86% 


68% 




32 


97% 


88% 


71% 




33 


98% 


90% 


74% 


p| 


34 


98,2% 


91% 


77% 


up 
X O 


35 


98,6% 


92.5% 


79% 


0 3 


36 


93.8% 


94% 


82'% 


0 a 


37 


99.1% 


95% 


84% 




38 


99.3% 


96% 


86% 


K^C 


39 

40 


99,5% 

99,7% 


63 97% 

98% 


88% 

89% 




~14-' 





r A l CUL'JS COLLEGE j INTER MEDIATE ELEMENTARY 

ALGEBRA i ALGEBRA | ALGEBRA 



fRO&ASi i ■ •; v OF J. UCCES5 

: . • .y r\ 5 ■ ■ r- :V _ ? f £ < ;> ? f < VV 1 t h 

L «> i « : : : jc ; f CO G r A i c/e bro ?! f jF o - r-\ A 






P ct/Ol-Mriy of Success In 



Raw Score 


|pt o<i's ‘rdie^r' 


a 


59% 


1 


2 1% 


2 


2-3% 


3 


25% 


4 


.25% 


5 


29% 


6 


31% 


7 


3--% 


8 


•37% 


9 


-0% 


10 


42% 


H 


45% 


?2 


48% 


13 


53% 


14 


56% 


15 


60% 


16 


63% 


■ 17 


66% 


18 


69% 


19 


72% 


20 


75% 


21 


77% 


222 


79% 


23 


80% 


24 


81%. 


25 


82% . 


26 r 


83% 


27 


84% 


28 


87%. 


29 


8984 


30 


91%, 


31 


93% 


32 


94% 


33 


95% 


'34 ~ 


96% 


35 


97% 


36 


98% 


'I"? 

O/ 


96% 


36% 


99% 


39 


99.1% 


40 


99*2% 



I O 

rERXC 



O-Mitfge A §9*3^0 C o : ■: jJijo 



5% 


. 7% 


6% 


3% 


7 % 




8% 


.7% 


9% 


yV. 


10% 




11% 




12% 


, ... . 

: 7o 


15% 


2 % 


)7% 


2 % 


20% 




24%. 


' ’ >' *'.■ 


27 % 


5% 


30% 


6% 


33% 


8% 


37% 


VJ% 


40% 


i 2% 


44% 


14% 


46% 


17% 


SOSO 


19% 


52%) 


22% 


55% 


25% 


58% 


27%. 


40% 


50% 


62% 


83% 


6456 


37% 


67% ’ 


'■“47% 


69% 


45% 


71% 


49% 


73% 


53% 


75% 


57% 


77% 


60% 


79% 


6356 


81% 


66% 


§2% 


‘ 606;.' 


33% 


69% 


85% 


t ‘/O 


37% 


73% 


88% 


73% 


89% 


7 7% 


90% 


79% 



£-1 



APPENDIX B-6 



CC Ui< S E ~P LA CE MENT PRO GRA M 
DETAILS 



The statistical data the? was used to analyze and develop rhe program Is on file at 
Bi ue Mo u n to 5 n Comm u n ? 1* y Go { l e yv. . 1 n Form a t i o n con cer n 5 ng 1 v ;0 ss d a to I ! s m ay be ob v a i n e 1 
from 

Harold Hausor 
Department of Mathematic® 

Bioe. Mountain Community Collage 
P&ndieton, Oregon 97801 



ERIC 



^ 16 “’ 
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APPENDIX 



DESCR^mQN OF COURSE CONTENT 
BAS?C JCS (Mth 40 } 



Yfeti ,j a or® eight major toprT-Tnodu-es *n fh-s course. I hay ar;* 



A* fiac& Voius 

B. Whole Numbers ! f operations) 

C* Whole Ncmoe*- M (primes,. involution and avosuft^fi) 

0 . rracnon;, f foiuitjp* *ca??on and division) 

t . Free non-, ii • ixidt'pon end ytjht*\'s. m 3 ion) 

r .. Decimals 

G . R at < o o n d F * apevt ; a < . 

H. Percent 



The specific content of each toplc^mochjlfc de verbid i r« t?»W app^nehv. 



A j 



C 



PSa^Js/ak^e 

1 . Number* and Nvm&raii; 

2 . Decimal Syitem 

3 . Exponents 

4 . Expended flotation unr.g Exponents 

Wholes Numbers ? 



K Addition end Subtraction 

'LL Simple Addition 

1.2* Add 5 r 1 on wl * h Carry f ng 

1 . 3 * Simpie Subtraction 

K 4 * Subtraction with (tommi ng 

1 . 5 . Subtraction borrowing from Z&ro 

1 . 6 ., Subtree non bc<?cwing from Zero twice 

2 . Multiplication and Division 

2 . 1 * . Simple Multiplication 

2 . 2 . Mu I tied icai I on A I go? 5 vbm 

2 . 3 . Multiplier than with Zens 

2 . A, Simple Division wsfb even. answers 

2 . 5 . Simple D» vision with cs remainder 

2 . 6 . Division Algon^hm 

2 . 7 . Long Division 



Whole Numbers \\ 





1 . 

2 . 



Primes and Composites 
involution end Evolution 



aPPc ND;X O* '• 



1 . Fqui \ ? q\ xn: f rac? ion* 

1.1. Simple coui voiop.f Fractions 

) ,. 2 > P. e:i :;■.. i i ;g crci » j i v c Icn* f raci 1 on s 

K3, Ai^nc-Mg to kr^rop^i Fraction 

2 v M u 1 i- 5 p ! : c ctf i on r> nd 0 • v I $ ; o n 

.? - ? s f :? 5 mp ! f: M u S i i p ) • c o» ? on 

?..2. Mult ion Invoivwg nAvcd r.iarh^rs: 

2 . 3 - M ulri p i r c Ct r i C n V n ... r/; i v i ng c<k*n b -* rrfsi ? r?n :> 

2.4 , Dividon i r: v*o I v • : iCf wheta nurvir/^’j or?rf fraction?, 

2.5- Simple DKfvOr 

2 . 6 • D i v i d ij r n ! v i o g ir. : *.-X*d n uc r. bn r :. 

Fractions ii 

1. Addition and Sobt ration 

1.1, f’qui va I en t f res c;f 1 op • 

? 2, Addition h^‘o \ ving iik$ terms 
l , 3 * Ad d u : on i n v oiling ?n i vc&d number*, *• i t f i r? cc; cry 

1 . 4 * 5 i mp i & Add i r I on of un 5 i ko d$no<n ; not or .s 

1.5. Addiiicn involving mlxocl numbers v/ivh jnitfcc cie^omSnr.tocr end o 

curry 

?»&. Simple subtraction mvofving-'wlffca denominator 

1 ,7. Subtraction involving mixed numbsrs^no borrowing 

1.8* Subtraction involving. mr;<£d numbers and borrowing 

2, Comp (ax Fractions 



F * Dec ftiKisi* 






2 . 



j* 



4. 




PJac© Vaiu-tt and SctsnHHc Notion 



Conversions 

2*1 , DfcfiMiMan^Doclroci? k> ?rflttt5on 

2.2 . Def Jn-it’ion — Frcct 7 on to cfecirnOk 

2.3, Conversion ■* -r action to de-cim-nl 

2,4., Conveiraon-^DsftJmol Jo frciokc-n 

Addition and Sufcfioc ,J, iOf’s 
3.1* Addition 

3-2 . Subtraction 

Mu It ipU cation and Division 
4 . 1 , Mu ii Ip \ i cat Ii on 

4.2. Division 




2. Weights (and iVW'Osu; 



Porc&vtf 



1* C onvfiirtfon 

'( , i . Conversion of % to cfcscinvat 

1 .2.. Form** si on of % fraction 

1 .,3, Conversion of decimal to % 

$. 4 , Convert c-n of f r acs ion to % 

2. Fofiviuios ond AppUcoHorr* 

2.1. A%of S is? 

2 . 2 . Ais?%of& 

2*3, A% of ? Is E 

2.4. Pe*.canl* increasa and 

2 . 5 . Cornrnf &>?cn 

2.4.. 1=PRT 





*• s 9^ 
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A?P£N OiX Ci; 

DESCRIPTION OF INSTRUCTOR'S GUIDE 
• BASiC .MATHEMATICS (MTH 4$ 

An Instructors guide to ;he Bos?c .Mo^henarici course has befsn dfiva loped and is bst' r c 
fupplgmtintod a* frhtf courts is tcc-ght. The follow mg ouflird describe the conr^nt of the 



fc * 

2 « 



Course OufUnc 



Copy of DtGQn$ht : ‘r T ei? 

(a) Key 

(b) Answer form 



3, 

4 « 



5 . 



* 3 ' 

t * 



SfudesV;' Second Forets 
Monday lectures 



(a) 


Notes 


(b) 


Suggest- l on a 


(c) 


Rafs^nctfs 


Stutters! Assignments * 


S Judy Canter Key 


Co) 


Course Keyed to >; 


» 


Exfrcs Mo 4 &noi for i 


App5 i 


cot ions 


(Being developed) 


Topic 


■“Module Tests 


{«> 


Types of Questions 


fo) 


Tests 


(c) 


Kay for lasts 



9. 



Final Exam 

(a) Copy 

(b) Kay 



Additional information about the Basic Mathematics sows© may fe® obtu’. rtod by wiping 
S'© Ro^tedd L» Wait©, Department of Mathematics/ Slu® Mountain Comm yr> i ty College,, 
Pendlsston, Oregon 97801 



O 
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ARITHMETIC 40 MINUTES 



APPcNDiX <f 



7 


t 


47 


87 } 59" 236 F 


63.1 R59 


8 


D 


36 


G 


560 R36 


7 


r* 

Kj 


46 


H 


704 P.48 


0 


D 


48 


T 

/ 


68.1 R 49 


ft 

v 


E 


none - 


K 


none 


7 






7 , Reduce i 24/36 to lows 


toms: 


. Subtract: 






A 


i 1/3 


54 


F 


37 


3 


1 2/3 


-27 


G 

H 


27 

36 


C- 

D 


i /o 
2/3 




J 


28 


E 


none 




K 


none 


8 * Change 18 2/3 to an In 


proper 


Subtract: 






fraction: 




90,080 


A 


36,6X4 


F 


56/3 


“53,476 


B 


36,504 


C:7 


58/3 




C- 


37,514 


H 


46/3 




D 


37,504 


1 

J 


39/3 




E 


none 


K 


7 : 0 ns 



Multiply: 






9 0 Multiply: The 


answer xs 


:ust be in 








simplest form: 


<0 




509 


F 


27,672 








x408 


G 


207,672 


2/3 of 6/7 


A 


7/9 




H 


24,432 




B 


12/2.1 




J 


204,572 






2/7 




K 


none 




D 


4/7 










I-; 


none 



Divide: (Indicate if there is a re- 








mainder. Example, 


1 * 3 ~ 2 Rl) 


10, 


Multiply: 




9 Fm ilP" , A 


578 




3 l/2 x 6 x 7/22 




B 


575 R7 




F 


2 1/3 


O & 


598 


70 


G 


i 10/11 


ERIC E 


620 R2 


H 


3/44 




none 


1 ■*' 


J 


10 l/Z 



APPFMDfX <7 



11. Divide: The answer 


must be 


15. 


Subtract: Do not forget 


the 


'in simplest form. 






answer must be s in o’, if i: 


ed. 


2/3 f 3/4 A 


1/2 




3/4 - 3/8 F 


3/4 


8 


8/9 




G 


0 


C 


1 1/8 




H 


3/8 


D 


2 




J 


3/32 


■n 

11. 


none 




K 


none 


12. Divide: (Same as above) 


17. 


Subtract: (Same as above) 


3 1/2 f 5 1/4 






4 5/6-’ 7/8 A 


1 23/24 


F 


3/8 




B 


1 i /6 


G 


1 1/2 




0 


1/8 


H 


2/3 




D 


3/8 


J 


2/2 




E 


none 


K 


none 












18. 


Select the correct value of the 


; 13. Add: (to be correct p 


the answer 




missing number: 




must be reduced to lowest terms 








with improper fractic 


••ns changed 




302/10,000 » ? 




to mixed numbers*) 






F 


.0302 


;■ 






G 


.00302 


; 1/6 + 3/6 A 


4/6 




H 


.0032 


t b 


4/3 




J 


.302 


• C 


1/3 




K 


none 


D 


2/3 


• 






i E 


none 












19* 


Change to a decimal: (Ex 


ample — 








1/16 = .0625 or .06 l/4 


) 


1 14. Add: (Same as above) 








1; 






5/8 A 


62 1/2 


f 1/3 + l/S F 


1/4 




B 


.625 


i G 


8/15 




C 


5.8 


i H 


4/15 




D. 


6.25 


¥ 

1 J 


1 7/8 




•D 

iu 


none 


| K 

6- 

u 


none 








4 

i. 

i 

t. 




?0. 


Change to a common fraction in 


| 15. Add: (Same as above) 




lowest terms: 




£ 

! 8 3/4 + 7 7/10 






.025 F 


i/40 


| A 


16 9/20 




G 


.1/20 


1 B 


15 5/7 




H 


2/5 


i C 


15 9/20 




J 


1/4 


r O D 


16 7/20 


71 


K 


none 


E 


none 
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21, Add: 



26. 



71.68 + ,563 + 1.4 



A 

B 

C 

D 

h 



22 a 



Subtract; 

$ a '8S r*- .4*98 2 



F 

G 

H 

} 

X 



23 , 



Multiply? 

3*27 x .79 



A 

B 

C 

D 

B 



24, 



Divide; 

1*216 r 



,04 



23,643 

28,71 

22,383 

2.2643 

none 



o 0? 8 
,178 
7,8 

4,5618 

none 



2,533,3 
25*833 
a 25833 
2,5833 
none 



H 

J 

K 



30.4 
3.08 
34 

3.4 
norni 



25, Change 7.3% to a decimal: 



O 

ERIC 



A 

B 

C 

D 

E 



7,3 

.73 

,0073 

,073 

none 



23, 



~23“ 

_ 72 _ 



Change each to the equivalent 
per cent: 



23/1,000 


F 


2*3% 




G 


230% 




H 


23% 




J 


,023% 




V 

K 


none 


Find ,16% of 2,4; 








A 


,,0384 




II 


33*4 




C 


3,84 




D 


*384 




E 


none 


Find the per cent: 






8 is ?% of 15 


F 


60% 




G 


6% 




H 


2 1/2% 




J 


25% 




K 


rvroe 


If two owls eat an average of seven 


mice every four days. 


how many 


mice will they devour 


in a thirty- 


day month? 








A 


210 




B 


105 




C 


52 1/2 




D 


15 




E 


none 


7 yd, 2 ft, “ 


Inches 




F 


65 




G 


276 




H 


252 




i 


324 




K 


none 



APPENDIX C~4 



Distribution of Scores 



Basic Mcihernotfcs Diagnostic T esv 

item Ana l ysis (Percent of Studen ts Wo rk i ng Each item Correctly) 



1 

1 

t„ 


Score 


N 


CUM% 


T cf)ic$ 


! torn No 


% Cor.v^t 




28 


0 


.00 


Whole- Numbers 


s b 


.82 




2 ? 


1 


,00 | 


(Addition & Subtraction) 


n ' 


.95 




26 


1 


• 0 1 




3. 


.71 




25 


6 


- 04 


Whole Numbers 


4 . 


.78 




24 


K 

W 


.07 


(Multiply & Divide) 


5. 


.78 




23 


2 


,08 




6 . 


_ .32 




22 


6 


,11 | 


Fractions 


7 
? * 


' ‘ "“,80 




21 


7 


.15 


(Equivalent) 


8 . 


_J>3 ■ 




20 


15 


.23 


Fractions 


' 


*45 




19 


7 


.27 


(Multiply & Divide) 


10 . 




t 

t 


18 


10 


.33 


\ i . 


35 


1 

s 


Y? 


8 


,37 




j 2 ■ 


__ _ ,24 J 


i 


16 


U 


,46 


Fractions 


\p. 


.70 ! 


s 


15 


18 


.56 


(Addition & SubtrccHon) 


14. 


.71 


i 

1 


14 


1 1 


.62 


15, 


/*» i 


i 

i 


13 


7 


.66 




16. 


.72 


J 


12 


12 


.72 


Decimals j 


17. 


.35 


1 


11 


9 


.77 


(Conversion^ 


is: 


■“ TTf 


) 

i 

1 


10 


16 


.86 




19. 


.40 


E 

i 


9 


7 


.90 


| 


20 , 


.40 




8 


9 


.95 


Decimals 


~“" 2 i .“■ 


" .79 ? 




7 


4 


,9? 


(AddiHon & Subtract eo^j) 


22 . 


.61 




6 


2 


.98 


Decimals 




s 6 /* 




5 


1 


.98 


i {Multiply & Divide) 


24. 


.52 




4 


2 


,99 


Percents • 


25, 


733"” 




3 


0 


.99 


(Conversion^ 


> 26. 


.15 




O 

A. 


0 


M ■ 


Percents 


" ~"27, 






1 

N* 
Mean •" 


1 

184 
■ 15.1 


1.(30 


| {Formula^ 


28. 


,40 . j 












U^, 


Median 


a 15 

*rt* uvjfvii 











O 
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APPENDIX C-5 







Mfh 40 ■** Topic 


- Mod y !e Tesr E ( i o m o) 


Dai 


6 




Name 








Class Period^ 


1. 


Add : 


Write answers in 


simplest form. 




(a) 


2/3 + 2/3 


(b) 4/9 + 8/9 


-C. s> 


Add s 


Write answers in 


simplest form.,. 




(a) 


1/2 + 1/3 


( b } 2/9 + 5A2 


3. 


Add : 


Write answer in simplest form. 






4-1/2 + 1 1/0 






Add i 


Write answer in s 


Amplest form. 






2 3/5 + 5 2/3 





5® Subtract : Writs answers ill simplest form. 

(a) 4/ 5 ■■ 1/5 (b) 11/12 - 3/4 

6» Subtract 5 Write answers in simplest f orra * 



(a) 2 3/5 
1 2/5 



(b) 6 4/5 



7® Subtracts Write answers in simplest form® 



(a) 7 2/10 

2 8/10 



(b) 8 1/3 
3 5/6 



8® Simolify 



3/4 + 2/ 3 

47 >~ 1/2 



9® A table top is 9/l6 !l thick. The legs on this table are 29 
high® What is the distance from the floor to the top of th 
table? 



10 ., A board 1 3/4 feat long was saved off of a 6.1/2 f oot board. 
How long was the pises of board left? 



O 
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Mf n AO " Tceic~Modyk* 1 £ {fonvs b) 



C~6 



*>* fcft- - Name 

Class Period 

It. Add: Write answers in simplest form. 

U) 1/6 + 5/8 (bj 3/12 + 5/12 

2v Adds Writs answers in ’ .simplest/ tone . * 

(a) 3/4- + 5/16 ) ,3/1 + 5/6 



3« Adds Write answer in simplest form* 

1 5/3 + 3 1/2 

4.® Adds Write answer in simplest form* 

J 

e 3/8 * 4 5/3 



5* Subtract:? Write answers in simplest form* 

U) 3/3 - 1/3 ’ (b) 9/12 - 1/5 



6« Subtracts Write answers in simplest- form, 

Ur 5 3/1 (b) 2.3 3/5 

— 3 -X/U • . & L/S 



Subtract: Write answers in simplest fora, 

(a) 2 3/8 fb) ■ 3 3/k 



8, Simplify: 

2/3 - 1/9 



3/4 + 1/7 



9* Taking a trip from Pittsburgh to Ohio ago s . you pass Cleveland 
and Toledo. It takes 2 2/3 hours from Pittsburgh to Cleve- 
land, 2. 1/6 hours Hr cm- Cleveland to Toledo, and c 1/2 hours 
from Toledo to Chicago. *Whafc is the total driv-J.ng time? 

O 

EWC®» 73 1/8 pounds of potatoes are Ji&ken from a 100 pound sack. 

MMiimfli-i How many pounds are left? 70 



Mrh 40 - f ops c -Module Test E (form c) 



Date 



JfaffiO 



Section. 

1. Add: Write answer;? in simplest form. 

(a) 1/10 + 4/10 (b) 5/s 



1 / 



2, Add: Yfritfc answers in simplest fona * 

(&) 5/8 * 1/.1.2 (b) 3/S * ,],/£ 



3. Add: Writs answer in simplest form. 



3 1/2 + 1 " 



V *+■ 



4* Add: Write answer in simplest fora, 

2 7/16 4- 1 l/2 

5. Subtract: Write answers in simplest, form. 

(a) 5/8 - 3/8 (b) 9/10 - 3/4 



6, Subtract: . Write an ewers in simplest form., 



(a) 2 7/8 



(h) 3 1/4 



7 . Subtract: Writs answers- in simplest form. 



U) 5 1/4 

2JA 






2, 1/4 

1 1 / 2 . 



8, Simplify;- 



1/7 + .3/5 



2/3 - 3/6 



9» On a pack trip to the Wallowaa, Carl walked 5/12 of the distance the 
first day, 3/8 of the distance the second day. Hew much of tfco trip 

is left? 



10, Three Safeway chickens weigh 3 1/2 pounds,, 2 3/4 pounds, and .3 1/4 
pounds , How much should the last chicken weigh to have 12 pounds of 
O ©hick-sal 
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Mfh 40 - Topic-Module Test F (form a) 



Da. fee 



n <aECG^ 

Class Period. 



1. Write the following in expanded no tat- inn. using exponents » 

{a) 11+6 * 8 (b) C 0 314.76 ■ (c) 156,-1077 

2» Writ© in. standard scientific notation* 

(a) 1329 (b } <.021? 



3a Name the following aa common, fractions in simplest form* 

(a) 0i6 (b) 0 o l6.l+ (c) 3-375 

l+« , Name each, of the following by decimal fractions (correct to 
the nearest hundredth for 



(a) ' 5/8 



(b) 7/25 



(c) 2/3 



5 * Add » 



4.609 + 3«17 * 14 *06 



6 C Subtracts 



27*06 - 12 * 36 ? 



7. Multiply s 



14.86 

2 . 93 



8, 



9« 



Divide s Find quotient to nearest hundredth® 

6,41X2:9“"' 

Divides Find quotient to nearest thousandth, 

0 * 86773042 “ 



10. Driving to school. Bob puts 7.3 miles on -his odometer* How 

many miles will Bob. accumulate driving a five-day week traveling 
60 and from school? 

ERIC 
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Mth 40 - Topic -Module fesr F (form b) 



iV <x Iis S' 

Glass Period 



1 -, ‘Writs the following in expended notation uainK exponents . 



UJ 341,12 



(b) 3J.J.6 .. 8?92 



U 5 3.061 



* <j 1 W i 



h"i.%a in standard, aclentif ic notation*, 



i a ) ;j && s OO 0 



(b) ,0249 



3 a N&rm t’hr? follow iijg j&s coiomon fractions in simplest f o.ri^ 



v e i 



r v ^ n "» i *3 1 > 
v v/ / 1 j * xi p/4. 



(cj 7,625 



»$.» K'aisij eaoh of the following by decisae.l .fractions (correct 
to the nearest hundredth for u c !! ;,~ 



(a) 3/5 



(b) 3/16 



Co) 5/6 



5 a Ad di J 



9 3 , 1 7' "t 3 » OClp 9'/ , 6 



Siibtr&c t ^ 



7 , Multiply s 



107 p) C !, Ac 

^ J { i» y ,v »» 7 



39,97 

.427 



8 . Divide-; Find quotient to nearest hundredth, 

/ o ^ ) f * °* VO 



9 . Divide i Find quotient to nearest thousandth. 

k >< 



U -J Q 9 



, 0 o If it coats $.025 per hour to operate an electric fan, 
O how auoift will it cost to all day? 
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Mth 40 - Topic~Modu'e Toss' F (form c) 



Sectio n _ 

3, . Writ© the following in expanded notation using s^qjononts. 

(a) 716.829 (b) 71-3046 ( 0 ) 0.1214 

2. Write in standard scientific notation. 

(a) 68,000 (b) ,,00293 

3. Naas the following as ecsnmon fractions in simplest form. 

(a) 0.3 (b) 0.117 (c) 18.1? 



4» Kama each of the following by decimal fractions (correct to the 
nearest hundredth for "c"; , 

(a) 3/4 (b) 18/125 (c) 5/11 



5. Add: 

184.09 + 36,104 + 0.14678 



6. Subtracts 

7. 



71.639 - 3.9.429 



86.84 

JhSL. 



8. Divides Find quotient Iso nearest hundredth. 

■n *nnm *s i\w ■ 

3.94)0.7968 

9* Divide: Find quotient to nearest thousandths 

. 9 . 32 ) 0 .’17096’ 



10 . 

o 

ERIC 



A ball point pan that sells for $.,19 can be purchased for $ 1.49 
par dozen. How much do you save per pen if you bay a dozen? 

79 '" 30 ~ 



MTH 40 

FINAL EXAMINATION 



APPENDIX 



DIRECTIONS: Reed each quosKan. Decide which of the answers given be low,' is correct. 

Record your answers on the answer sheer. ! 



1 . 


The 


standard numeral 


far 6 


7 

x 10 - 


is 




j 

& 




a. 


* 

o. 




- 


c- 


60 , 000 , 000 . 


V 

\ 




b. 


6 , 000 , 000 , 






: 

D r. 


600 , 000 . 


| 

t 

! 


2 , 


The place value of tb 


te digit 


2 In i 


324 , 


678,153 is 


.i 

} 




a. 


10 s 






o < 


? 0 9 


\ 

i 

1 


L 

M C> 


IQ 7 






d. 


10 6 


1 

j 


rt 


The 


vcioe of the dig! 


\ 7 in 


3 , 765 , 


r 109 




f 




a. 


7 K 10 6 






c 


7 


] 

1 



4 . 



5 . 



6 . 



O 
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b, 7 X 1 cr d* 70,000 

A standard numeral for 7,000 •+ 30 + 6 is 



a, 736 

b, 7,036 

The numeral for ten billion I? 
10,000 
10 , 000,000 
2 ° means 
2 x 5 

b u 2 x 2 x 2 x 2 x 2 
7 

3 n 3 the 3 is called 



d < 



a , 
h * 
2 5 
a * 



d. 



a , 

bo 



an exoonent 

i 

the bem 



a. 



c. 

cl. 



70,036 

7,360 

50 , 000 , 000,000 

10,000 

2 x 2 x 2 x 2 

2 



a power 
a factor 



\n 5 ^ the exponent is 



a . 






80 



c» 


^3 

•s 


d« 


125 



3 



APPENDIX 



MTH 40 

FINAL EXAMINATION 
COMMENTS 



The tsA contains g f 0 ? o i si 100 quosnorut 

©nd 5-he test may b® obtained from 



Additional Information on the questions 



Ronald L, Waits 
Department of Mathematics 
Blue Mountain Community College 
Pec dfeiron, Oregon 97801 



O 
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Basic Mai h Final Exam 

(Fail, 1970) 



APPENDIX C~S 



DisJ.'ibution of Scores 
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iN( 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

> 

1C 



APPL'NIDIX 



ttasic. Moth Final Exam 



it-a w Analysis (Pa 
% Correct j 

” s 

.90 
.71 
.76 
.92 
.,92 
,91 
.76 
.80 
.92 
.86 
,82 
,98 
.39 
.89 
.99 
.99 
.88 
,98 
,89 
.75 
.94 ■ 

.98 
.60 
,77 
.84 
.73 
.48 
.36 
.71 
.73 
.85 
.54 
.94 



(Fell, 1970) 

cent of Students working eocl> stem 


corractiy) 


Item Noj 


%Co&red* ] 


34 


.42 


67 


35 


.37 | 


68 


36 


.91 | 


69 


37 


•64 ! 


70 


38 


.90 ! 


7 i 


39 


.57 j 


72 


40 


. 9 1 1 


73 


41 


.81 ! 


74 


42 


,79 S 


75 


43 


,80 j 


76 


44 


.54 


77 


45 


.94 


78 


46 


.69 | 

.89 


79 


47 


80 


48 


.54 


81 


49 


.91 


82 


50 


.21 ( 


83 


51 


.87 


84 


52 


.93 ! 


85 



53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 



.79 

.92 

.80 

,.76 

.76 

,70 

,84 

,78 

.54 

.71 

.08 

.82 

.66 

30 

-* ’V? j 



86 

87 

88 
39 
% 
9| 

92 

93 

94 

95 

96 

97 

98 

99 
100 



XCoaea 

,95 
.BO 
.86 
.88 
.81 
.50 
.57 
.85 
. 77 
, 64 
. 74 
.98 
.. 6-6 
93 
.90 
. 74 

o /. 

i. *./ - 

.57 
.93 

go 
.60 
.59 
.97 
.34 
,79 
.45 
.67 
.68 
.94 

*.71 
.55 
r >3 



„ ■« * *p ■ 

s 0 

i n -■ i«o i 
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APPEND' X 



BLUE MOUNTAIN COMMUNITY COLLEGE 

department of mathematics 

Mf H 40 - STUDENT SURVtY 



rAi. 



1970 



Did you iika ihe Monday 



Did you use any irrCsterfa! ? ?r *he Math 
Study Center (other then rests)? 



4. 



5* 



54 AH rigbs 




Used many 


0 Of httllr) value 


4*4 


Used s&mc 


5 Other comments 


88~ 


Used none 




_.L 


Other comm e n f s 


Did you like the weekly tests? 






8, 

97 Gocd idee* 


Did 


you work problem & Jr- 


jH Aii ^ 


9 


AH ihe fime 


6 Should hav® done something 


78 


Sometimes 


3 Other comments 


27" 


Never 




3" 


Of he r comment v 



3. Did you gsrt 5r**iividuai or small group h*lp 
(if needed) ? 



Did you ’-vad; i he pxblems or * L» 







addiil© 


no! lessor r 


87 


Whenever needed 






24“ 


Sometimes 


36 


All the time 


7 


Not csbgagjjh 


32 ” 


Sometimes 


2Y 


Other comments 


6“* 


Never 






1 " 


Otlvwr comment i 


Did you hove any trouble getting “weekly 






t©s?s in 


the Math Study Center? $G- 


D?d you attend Monday lectures? 


1 12 


Someone available a!S the time 


93 


All of them 


T 


Sometimes no one available 


29“ 


7-10 of them 


~ir 


Never someone available 




3-6 of thorn 




Other comments. 


0 “ 


Less than 3 


What dl>^ you think of the chance fa 1 1 . 


Did you think this course vyas cs good 


mpeaf tests? 


way fo 


ieorn Mathematics? 


107 


Good idea 


103 


Very good way 


' 14 


AH right 


24 


All right 


~ 2" 


Should have done something e>lm 


-- l 


Should hove don* someth t no 


“1 


Other comments 


' 1 ' 


Other comments 



6- Did repeating help you iea^n? 



O 
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69 


Very much 


' 28 


A!! righi 


’ 8" 


Of little value 


' 15 


Other comments 



A summary of the "other comments" is on the following page. 
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APPENDIX C-8 



Student Comments 
Bosk Mcrthemoties 
Fall. 1970 



i think | could have Seamed this mwsfa c«y other m?y ,. 

No? to® good In Math although 1 didn't get all. It helped m> quit® a bit. 

?hs 'availability and holp from tecchor{$ wcsoif gr©a£ help. 

! cats net ss* wivsrs yeu could improve anything. 

Thl* math class was different from any i have been in, m« time should fee spent with 
students. Sero® students wonted to pass the test 3 © thay could g®i out of class for the 
rest of the weak. You did a threat job, l learned a lot. You shewed we iocko thing* 

I had never ss©n bsfore. 

This is the bast Idea for math 1 have evar seen . 

B®d ceurso in math S have ever had . 

Course well planned, wall presented, learned a let. 

Me vrfiwsknesj, good way to teach, give student fair chance, easy v my to leem. 

Monday lecture helpful, test ©sch week good Isomfog. 

AH asfefechj were covered and ! need them but still dan*? undaridatMl ftostiastt* 

Class vtm left up $& the individual which was good* Somes people ski not take advantage 
of this. 

Thought it was-geed way, should have spent mere time on htmfor areas. 

Lectm® end weekly tests bast way to learn, extra h®?p anytime was rewarding. 

Enfoyed the class, couldn’t have bean any better. 

Course of great help. (I have been out of school 10 y®«r$ « 

1 be! lav® tbs program, as is, covers the course GCmpletty, 

A now and better way of teaching math,. 
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APPENDIX D- 



DE SCRIPTIO N OF COURS£ CONTENT 

SUMS NIT ARY ALGEBRA ( Mth 45) 

There or® few malo? topic “Tn^dules in the course , Thssy cm 

Af 5&t$* Vwsg&Isj, cmd Sentences 

&* integers, Rational Numbers, and Recsl Numbers 

C. Fractional Expressions and Polyrscemcls 

D & Solving Sentences 



The specific content (tcp?c~un?t$ h de?cn bed m thU append 
A® $£ t a h { & s , and Sente nces 

\ * Sets and Whole Numbers 



2« Numeral i and Binary Operations 
3* Humeral Expressions arrci Order of Operations 
4, Vartabtas and Variable Expressions 

5* introduction to Equat ions 

6, Properties of Whole Numbers? Part One 

7* Properties of Whole Numbers: Part Two 

8* Whoia Numbers Usrni as Exponents 



Xr 



B* jfit^gers^ Ratione d Numbers ^ and Rea l Nu mb ers 

1« The Set of integers 

2* Addition and Subtraction of Sara gains 

3* Multiplication and Division of integers 

4o Simplifying Numeral Expressions Containing integers 

5* Simplifying Variable Expressions 

&r> The Fractional Fom and Meaning of Ration©! Number 

7* The Sat of Reel Numbers'" 



C* Frggtiomaj Expressions and polyn omial s 

1 « Basic Properties of Fractional Expressions 
2* Multiplication and Division of Fractions! Expressions 
3. Addition and Subtraction of fractional Expressions 
4* Multiplication of Algebraic Expressions 
5* Factoring Algebraic Expressions 

6, Operations with Fractional Expressions 

D* Solving Sentonces 

1 « Solving Equations ~ First Degree end Qyadrcsfrtc 
2« Solving Equations ~ FroctTonoi and Absolute Value 

3, Problem Solving 



O 
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APPENDIX D-2 



DESCRIPTION OF INSTRUCTOR'S GUIDE 
ELEMENTARY ALGEBRA (MTH 45) 



An iratraetor's guide to the Elementary Aigshra coyrsa has bean developed and is being 
supp!©RVBnl©d os the cours® «s taught. The following outtfno describes the content of the 

gvsldoj 



1 . Introduction 

2. Sehedufes 

3. Weekly Report Forms 

4„ Key to Si'utsjji Center Materials 

5, Suggestions of Classroom Activity 

6, Errata Sheet 

7, Student Record Forms 

3. Topic-Unit Redirect Shears 

9„ Topic-Unit Tests 

(<a) Copies 

(b) Key 

10. Applications 

11. T epic "Module T ests end F fiKsis 

(s) Copies 

(b) Answer Sheets for Mid-terms 

(c) Kay 

Additional information about the Elementary Algebra course rr.oy be obtained by wAi'nu 

t©i 



Ronald L . Wait© 

Department of Mcthem&Hcs 
Blue Mountain Coramudjty College 
Pendleton, Oregon 97801 



Edward Wright 
Department of Matberctctics 
Linn-Benton Community Coslepo 
Albany, Oregon 97321 
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APPENDS 0-3 



BLUc MOUNTAIN COMMUNITY COLLEGE 
DEPART ME NT OF MATHEMATICS 



TO; Elementary Afgebrc Students 

Th© purpose o? this course h to help you underhand basic principles of algebra or id 
to tdach you how to apply thas© principles to living problems that or« difficult or Im- 
possible to soiv# by arithmetic* 

The course will bs presented in a way that U different from what you are accustomed to 
finding in a conventional course* The audfo'rtutoriai method of studying mathematics 
wlii be used m follows: 

LAB For two hours par week, on the average, you go to the* Library with your 



OTHER Your teacher will bo available in your classroom on Fridays for small group 



board illustrations are put in the rex ? ? you have a permanent record of the 
materia! generally presented in class, 

2. You may go through the lecture ot your own rato and any part of the lecture 
may bs reviewed os often os d«!red by cimpiy reversing the tape player and 
turning back in the text, 

3* Since the lecture and mart of the quizzes havo baen removed Frwn the classroom, 
class time may be ussd to review key concepts end to develop your ability to 
read and understand mathematical statement s and your ability to translate into 
mathematical language statements ond problems expressed in ordinary iingUsh* 

4* There 5s ample opportunity for each of you 5© meet with your teacher for in- 
dividual instruction* 

When you. have finished this course, you should be acquainted with the basic methods of 
algebra and how it relates to arithmetic* You should be familiar with the genera i theory r 
us®, and handling of simple equations* 



book, pencil, and paper; check out a tape; proceed to a study carrel; 
end study a unit* When you foe! you have mastered the basic concepts 
of the unit, you request a unit test from the Moth Study Center. 



Q. ASS You spend two hours a week in discussion classes devoted to answering student 
questions ©nd solving problems introduced by tecicherrmade worksheets* 



recitations and In his office during office hours for Individual assistance. 
In addition the Math Study Center personnel am available at oil hours* 



TH&ed technique* were chosen for the following reasons* 



1* Since the lecture and other explanations are put on audio tape and the chalk** 
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D^pcBrhnent of Ma('h©jfiat'ics. 

Blue Mountain CftTimunify College 

Your CLASS session* will hn held on Moncf v/ and Wedr&zday in your assigned t\ a secern * 
Your LAB assignment’s arr* outlined be lav/ , The Math Sfrudy Center \% where you take your 
unifr quiZKits and turn in your supplemental/ problemSjWOrftfheets, and weekly reports * The 
M!d*rt<s 'm fctfswiii ba ©dm in? stored irt the classroom ©ft the indicated days. 



January 4-J*&m*ary 8 


Week Oft^ 


Pro-tesf , Unit If Unit 2 


January ll-Jonaory 15 


Week T wo 


Unit 3, Unit 4* Unit 5 


january 18-janyciry 22 


Week Three 


Unit 6„ Unit 7 , Unit 8 
(Worksheet A ss due or. Friday) 


January 25~Jen«ary 29 


Week four 


Unit 9 r Unit 10 

(MfcMerm A {units 1-8) on Monday) 


February 1 -February 5 


Week Five 


Unit 1 'i. Unit 12, Unit 13 
(Worksheet 6 J$ due on Friday) 


February 8-fysbruary 12 


Week Six 


Unit 14, Unit 15 


February ISHFebrucry 19 


Week Severs 


Unit 16* Unit 17 

(Midterm B (units 9- 15) on Monday) 


February 22HFei>ruary 24 


Week Eight' 


Unit 18, Unit 20 
(Worksheet C is due on Friday) 


March 1 -March 5 


Week Nine 


Unit 21 , Unit 22 

(Mid-term C (units 16-18, 20 -”22} 
on Wednesday) 


March 8-Ms^ch 12 


Week Ten 


Unit 23, Unit 24 
(Worksheet D Is due on Friday) 


jVtaroh. 15“Metreh IB 


final Week 


Post**T est 



APPENDIX j>3 

MM 45 Elementary Algebra 
SCHEDULE Winter - 1971 



*W© ©ducal’© our&alvas^is 0 time-worn bur true statement* Books, iriatena!^ receivers 
and ath®r peopia ? afl can help us; but wa must do Aha studying. Why did you learn fo 
wit© your noma correcfiy? Because you wanted Vcu With this course you can Improve 
your basic skills in Math U you want to* The degree of success you have vriH be directly 
related to the degree of effort you put into your studies* The text and related materials 
and your teacher cars help you, bu* you must study* 

* l r m»h w > * 
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appendix lw 



MTH 45 - ELEMENTARY ALGEBRA 
TOPiC-UNIT TEST - A5 



•a. A false equation. 

b. A true equation. 

c. An cpert ©question. 

d . is not an equation . 

2. 8-2-5- 5 is ___ 

a. A falsa equation. 

b. A true equation. 

c. An open equation. 

d. Is not - an equation. 



3. x * 1 is 

a . A false eq uat t on . 

b. A true equation. 

c. An open equation . 

d. Is not an equation . 

4 . y = 8 T” 0 is 

a. A false equation. 

b. A true equation. 

c. An open aquation . 
d„ Is not an equation. 



a. A fe«sS~eq*X5i ion. 

b. A true equation. 

c. An open ©question. 
d„ Ss not an equation. 

6. #>)=to + (3) (y) e x + 2 

a. A fisSse equation. 

b. A true equation. 

c. An open aquation. 

d. is nest an equation. 

7. a * 0 — 0 is 

«s. A fate equation. 

b. A true equation. 

c. An open equation. 

d. Is not on equation. 




(3) {*) * (3) & is 

a. A false equation. 

b. A truss equation . 

c. An ©psn equation. 
cS. Is not an equation. 



90 



Mork A. if the given equation I? jure. Mark 3. if the given equation is falsa. Mark C« if the 
given &qua Sion is open. 



9. 


2 •t *5, 
s ™ w‘ 


5 


10. 


3 • x « 


8 


is. 


X » 




12* 


x v 3 


25 ?: + 3 


13. 


x ^ i 


~ 5\ 


Mark T 


If S h a root of <r 


14. 


(2) («) 


* 10. 


15. 


x. 5 




16. 


(2) (x) 


- 10 «* 0 


17* 


(x) (x) 


* 25 


18, 


(5) {o~< 


2) * 0 


19. 


{5} (a) 


"a ** 0 


20, 


7 m x 


io 4- x 



Pick the solution to ««ch of the following equation from among the sots given, 
21, 3 ’ x " 45 



a, 1 135} 



b, | whole numbers} 

c, ^natural numbers) 
d„ 1,153 

s, None of these 



22. 



Y * y 
V .2 
O, £ O 



d. 



23, 



numbers'^ 
£whoie numbers^ 
0 

None of these 



4 ’a + a ** 10 

a, if 

b, 1 2 ) 

c, {natural numbers) 

d, {0} 

0 , None of these 

Y «Y ” f 16 

a. 0 

b. J _ . . 

c. (rvoihjrol numbers! 

d. £ v/hois numbers’^ 
a . Mona of these 



Specify the fundamental' property of equations which justifies each of the following statements by 
O marking the appropriate letter, reflexive “ A,, symmetric ••* Ev substitution “ C, addition •• d, 
Jvk- multiplication * E, Q1 



25. if 2.x = 6, 5nen 6 — 2x 

26 . 10 = 10 

27. If k ~ 4 j then 3k ~ 3*4 

28. Iff f 0 f than f + 5 * 0 + 5 

29c if f 355 K f then 3t + 4 may be wrlft»n & 3k •* 4 



30 . if x ** « and y ~ a, then x 




w 




M 


5% 




U.-T- 

&H 








ft3 




$3 


ea 




ta 


w 




M 


!*ii 




Q 


a 


a 


© 


5$ 


53s 


iQ 


a 


© 


& 


« 


& 


iCi 




a 


o 


© 


Q 


O 




O 


O 


u 


« 


C5 


U 


U 


o 


o 


Q 


V 


O 


u 


w 


u 


u 


y 


U 


O 








ss 


& 


& 


& 


& 


r$ 


ft 


23 


PlQ 


ft 


esi 




K? 


SCI 


vA 


<£i 




ir*J4 




<< 






rii 


<3$ 


4 






*S 


u»3 


<8 


< 


*5 




< 


«3 


rt! 










<*3* 




VO 


r<- 


«2> 




o 




« 


4«S 


>CF 


tfi 




r*» 


«0 


CA 


O 




40 


fO 


pi 


*n 


£'0 


*n 


CO 


«n 


•31 > 




«c£* 


V 






■V 


*v 




-Hjr 


trt 




. yacc ssjEffm* 


C5R0X 1 


C£j 


wsmm CAXi 




«.-.<~nswiOka« 






m 




&J 


&? 


M 


& 


5a 




m 


se 


?4 




PS? 


w 


« 


5$ 






& 


© 


© 


a 


© 


© 


© 


£3s 


£5 


© 


a 


© 


& 


»i*r 


*© 


© 


iTl 


£2 












w 


?jp 


W 


U 


a 


c* 




ij 


o 


y 


o 


O 


•M 


ii’ 


U 


<4> 




d» 


tt 




$0 


30 




&$ 


£» 


a 


ft 


as 


«% 


ft 


ft 




sji) 


c.1i 


CBS 




fJs; 








■x! 




i*J 




r4 


gfio 


<ftt 






fig 


«£ 


.-Wf 
' *4 




c*IS 


l?5. 






S** 


<33 


<ar* 


o 


ffS 


4< 




*? 


ttft 


*0 






\W 


><? 


c~C, 






•;v 












1*4 


e«f 


•>1 




C*3 


{Mj 


■>i4 


**J 


r-4 


•c* 


*y 


<r: 


r-s. 


08 


« 


i'i! 





92 

ERIC 



appendix 



:rr:? redirect sheet 



UNIT HIKE 
Nama. 



Score 



Mth 4 5 



Problem Nuk'd ©r ? 


Prases s to Review 


Y 

n 


XII * 


j 

i 

1 


•4 **» O *y 

Jv R j J 1 


II. 




j 

/ 


19 








O 9 


Ill* 






<0 


IV® 


( 1 ) 


i 






( 2 ) 


j 


4 


1 


(3) 




i 


{4) 


i 

1 






(5) 


h 

j 


15 

r, 




/ .-C N 
t 0 < 




d 




(7) 


i 

j 


? *7 

lv. f 


V. 






27 


VI. 






5 


YU • 






10-12 


VIII. 


U) 




1 












(3) 




J 29-32 










> 




(5) 




i 


' US Hi 


(1) 

(2) 




* 38-41 




(3 




I 




{*0 




1 




(5) 




| 'Y'4' 


1 X. 






1? 




23 



1 



1 

1 

t 

1 

1 

1 




; -i • 

% J-i 
( 2 ) 

(3) 

(h) 

(5) 

( 6 ) 
V «' } 
( 8 ( 
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(1) 

(2) 

(3) 



1 

[ 
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APPENDIX D-A 



rr.th 45 - Siudsr.i Survey 



5 At th& beginning of tha quarter., 
how 'Are!! did you like morhemaf ics 
m asmparsKf with other academic 
subjects such os English,, chemistry 
and history? . . , . , 

Haw wail do you 1 Vico mathematics 
now os compared with other academic 
subjects such as EngU^i, (ShwiIsJry 
and hi dory » . , 7 

3. At the beginning of fit® quarter how 

much fear did you have of mathe- 
matics os compared with other aca- 
demic subjects such as English, 
ehemtsfty and history ....... 13 

4 . How much fear do you now have of 

mcjthematlcs compared with other 
academic subjects such as English, 
chemistry and history? ....... 27 

5. At the present time how willing 
are you to take another course in 
matbemotica, fought convention- 
oHyras compered with other oco~ 

<teuic courses? ......... 27 

6c At th» present time how willing 
era you to take another course In 
mffl'l'H.wnot S c s, taught with the audios? 
tutorial met tad compared to other 
ORtasttmtc courses? ........ 43 

7. At the pr«s®rsf time how much does 
CQsncoffl efe®yt erodes affect your 
Ostltisd® toward taking mathematics 
as oas'tspsrscl with ether academic 
©oursas? ............. 6 



much 

loss 



57% 



jess 



235b 



17 



10 



13 



U 



6 



\7 



some 



more 



37% 17% 



23 



30 37 



29 



27 



10 



b 



27 30 



mucd 

mens 



13 



10 



4 



'VI 

v 5 .£ 



20 
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APPENDIX D-6 





Icsrge 
r i ,fl 
rfrgrrfsl 
affect 


sm «il 
da?ri~ 
mental 
effect 


no 

offset 


small 
bene- 
ficial 
e ffect 


iur-j’i 
be no-* 
fie id 
effect 


8 * I couid rapsdr any s&ctsm or a 

taped l&won as often at n&- car* 
my by puahtfi^ <* tever. > « , 


& 


IS- 


17 


40 


24 


9. The Audio-Tutorial Lcboraiory 

was open for many Hours a <fcy 
so 5 could study o |««son at my 
own cor»vsni«nc« of cmy ffat®, « 


0 


0 




•23 


74 




much 

less 


loss 


SCzRlfc 


more 


much 

more 


10. Rate how intaresHng lha A-T 

feped lesson fended to b© in 
cemj>or?s»n with standard class" 
re rasa mofhssncsfics plantations. 


53 


7 


•»vv 


\2 


0 




very very 

uripi^taaant unpteisscMtf avsragd pleasant pleasant 


1 1 ,. Rote the pleasantness of th® 

vslc®» «?« the A-T raped lessons. 


40 


6 


. 24 


16 


0 


' N - 


. much 

too 

slow 


..little.... 

frx* 

3 ' w { 


jus? 

right 


..little 

TOO 

fast 


much 

too 

fast 


12. How fast war© fh® taped voices 

fa* you? ...... . .... . 


7 


14 


67 


9 


3 


A summary of fhs general comments is < 


>rt the fellows 


hg pegs. 
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Student Comm®ntc 
Elementary Algebra 
Fa! I, \m 



APFfcMDtX D“i) 



C&r®3t Course - only way to learrs Algebra - However S think wo had to go to fast through 
last units. 

8 learrscd more them i thought l could v/her? ! bsgan. 

The material was well presented, but not enough time on word pros! e-ms. 

Why don’t we have a programmed course for Intermedia Algebra th4ss v«re very good. 
Good course, } enjoyed it besides learning so much. 

I hsv© listened to the tapes that were not assigned and why didn't we do quadratic 
equations, they are fun. 

i can si® th® problems of solving ©quotiemsbut still hove some trouble setting up the ward 
problems. 

This tarn boon tbs first good class in mathematics,- now 8 want to go on and voice another 
eeure». 



The factoring section ssamsd very easy to understand and ! now believe that i will be 
efeje to handle fractions. 



The word problems that are used for the Qi’Ksnples. are very good but you helped the most 
w8th th® class discussions. 



The best way to teach the idee of sets and operation* ihefr 1 hove seen, I didn’t understand 
the Idea fe&far© but new It is quite doer. 



5 didn't wider stand the properties until you explained them it’s claw. Tit® exp 
very {fsed cssd now I know them even if they don't hove too much importance 



I assctian w-ys 
to m« now. 



Very good way to teobh exponents, they explained them vosy well on-the tppes. 



Fusions can be fan, at least after ploying the top* three timer I can do most of rhom. 



Th® first ties® I was able to understand why we can-do things with equating; s. The preperri'e 
of {•he is#9g»rs certainly help. 

Now I cam as® a use for ward problems. 
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APPENDIX E- 



DESCRIPTION OF COURSE CONTE NT 

INTERMEDIATE ALGEBRA (Mth 95 } 

Thar® «r© six fitcfor topic-modules in the courss » They are 

A® Rea! Number System 

So Linear Equations and inequalities 

C® Polynomials 

0. Fractional Expressions 

E. Exponents, Roofs, and Radicals 

Fo Quadratic Equations 



The q»eclfi© content (topic-unit^ is described in this appendix 

A . Real Number System 

I , Real Number Subsets 

2» Union, Intersection, and Subset Concepts 

3. Inequalities 

4. Set Builder Notation 

5. Field Axions for Rea! Numbers 

6. Absolute Value 

7. Order of operations 



§.* Linear Equation* and inequalities 



U 

2 . 

3. 

4. 

5. 

6 . 

7. 



Solving Linear Equations 
Literal Equations and Identities 

Salving Linear Inequalities and GrwphSng tbs Solution Set 
Salving Equations of the Form -1 ax- * b| ® e 
Solving inequalities of Fomras Similar to |®x + b| € and 
Graphing this Solution Set 

Grpphing Linear Equations end Linear Equations With Absolute 
Values by Plotting Points 

Solving Systems of Linear Equations, with Tvr© Unknowns 
Solving Systems of Linear Equotlonr. with Three Unknowns 
Graphing Inequalities and Systems of Inaqualitii®* in Two Unknowns 



C« Polynomials 

1. Adding ard Subtracting Polynomials; Eliminating Parenthesis 

2. Evaluation Polynomials? Products of Polynomials 

3« Factoring Polynomials 

4o Advanced Factoring o? PoiyyKsmieb 
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D » r racr ?^d 

} * Simp! i fy i og f roc? tons 

2* Synthetic Division 

3» Adding <me! Subtract mg Froctloivsi EaqpRwIom 

4, Multiplication ond Division of Fractions! Expras&Tom 

1* The Mscmirtg or Exponential Notation? Simplifying Expressions? 

The Ralatio?* Between Radical and Expon^ntioi Notation 
2u Simplifying Rodlcal Expressions 

F. ^ ^ 3 'ilPllr' 1 ^ ^ 

\ » Solving Quadratic Equations by Factoring 

2* Solving Quadratic Equations by Completing ibs 5iqu<sr«i 

3. Solving Quadratic Equations by tho Quodrcstlc Formula 

4* Solving Equations Containing Radicals and Equations ?n Quadratic Form 

5, Solving Quadratic Inequalities a*d Graphing Their Solution Set* 
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DESCRIPTION OF INSTRUCTOR'S GUIDE 
INTER MED (ATE ALGEBRA (MTH 95) 



An instructor's guide to the intermediate Algebra course has boen deveiooud and is. 
■plomcnted as thy course h taught * The foil owing outlines desentH-s conten* 



of the guides 



!• Explanation of procedures 

2. Course Our'ine 

3, Tim© Schedule 

4* Sample Student f nformatioo Sheet 

5, Suggested Problem Assignment Schedules ' 

6, Masters for Topic~Uni? Tests 

7* Samples of Tcp?cWv\adule T est ! 

8, Samples of Topic “Module Test U 

9* Semples of Topic -Module Test IP 

10* Sample final Exam 

11* Cofnmftntory on Each Topic HMit 

Additional fofonrnafton about the intenrnediafe Algebra course may be obtained by writing 
Mickey McClendon? Department of Mathematics, Blue Mountain Community College? 
Pendleton ? Oregon 97801 



O 
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REFERRAL FORMS 
MTH 95 



APPENDIX E 



MTH 95 



NAME iv -^4« sj? & z* 3 ’ ^ f** If 


~ Dt ; -’iT .Jti.,' 


SECT ION ,4 


J NST RUCF OR AA 


QUIZ RESULTS; $ € /<2 S f 


v<** :***i 

/" /i 


ASSIGNMENT; , f 

//& Q$SJ$ *1 nwntj d&tt 

Check -jo^f work BAf 

C& re-fu/k-j . 


wAI •-, l/U. „ 

E COMPLETED 




MTH 95 


N A ME_ 


, DATE jjjT. 


_ 5 NSTRUCTQR /l£ c 


SECTION j£ 


QUIZ RESULTS: tesi 


F-2 . 



V - r / 



A C /*• / / 

i±±UMJiaj2JX.. 



I S'? t 
/ *• / / 



ASSIGNMENT! 



DATE DUE 7/ 

MUM cm XjaillW.MMM <A WT r« *«<« ■vJr- 



DATE COMPLETED 

Reference S% ztnii/0. 

OflCHMIft r) 

Complete fh& €£eyc^ej an 

/j>/ J^W re^&h*f tht 

test. 



er|c 
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TOPIC-UNIT. TESTS 
MTH 95 



APPENDIX E* 



Moth 95 

Topic-UnSf Tas? F2, Farm A 



NAME 



5-civs fcilcjwsrsg quadratic equation by caenpiailng the /square: 



t>. -3) 2 = x + 14 



M ci $ h 95 

TopfcHJnit F2, Form & NAME 



Solve tho following quadratic aquation# by compi&tirtg the square: 



<r\ 

Ow ™ S a 



Mth 95 

Top!c~Uni* Test F 2 , Form C NAME 



Solve fho following quodroS’lc aqmsHon by completing j-he square » 
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APPENDIX l~5 



MTH 95 " Student Survey 
Foil, 1970 

DiK ECr SONS; We ora attempting to get informofio-rj from you , the student regarding the 
procedures find merer ids the* have beer* used in the course in which you hove been enrobed 
this term. This is not to be an evaluation of the instruct a*') 5} . Read each question and its 
answers. When you Hcivft decided which one best expresses your feelings, piece o cross (x) 
ar q check A'} in the blank in front of the statement or phrase which best describes your 
reearien . 



1 .. Ap f >ro/,»nicrfoly how many times did you see your math instruct w For a cenfaremce during 
the terr? for a conference on course material ? 



18 Never 

3 !I ^ times 

8 Morei than 4 



Do you believe that the procedures currently used In your class encouraged you to go 
to your Instructor for assistance mors often* less often or about the some a $ a regular 
class? 



29 More often 
5 less offer? 

31 About the same 



3. What do you think of the short quizes? 

52 Good idea 

y All right 

2 Should hove dorvt uamething else 

4 * What do you think of the chance to repeat quizes? 

57 Good Idea 
5 AH right 

3 Should hove done something els© 

§* Did you ho vs any trouble getting help in the Math Study Canter? 



38 Someone available oil of the time 
T3T $or/>cMrnes no one available 
1 Often hod /rouble gating help 
; ir 1 never needed heip ; 

6 . Did you us® any materials in the Math Study Confer? 



O 

ERIC 



* 

12 Used many 

IE Ussd some 

ji:: Us*d rione 

A summary of fins general comments is on the fallowing pag& 
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Student Comments 
Intermediate Algebra 
Fall, 1970 

The toashar was good and I was faugh?- more than ever before. 

losing able to take the quz®s over and to us© th« material in the study center was q 
gsnaot help. 

Don't change anything about the class. I like it. 

5 liked it because wo were abie to work together in groups end at the board. 

if on© cveils himself to the opportunities there is a groat chance for ndu cat ionai uplift. 

What I liked mast was the concern for the individual „ 

It 1 * not stuffy ~ it's a lot of fun. 

I appreciated the chance to moke up quizes. You finally do get the material through 
the us* of repeat quizes. 

It's a good way to learn. 

Parsons fixed instruction v/osthe strong point. 

If was <sr\ informal, easy - going class. 

Tho class was very friendly and sometimes looming math was actually fun 5 

I feel this was the best class in moth T Have ever 'takers'.' I learned more during this »©m- 
than in all 4 years in high school math. 

The halp I got was really great. 

The short quizes show readily where more work is needed. Also the instructor encouraged 
stud&nts to come in for more help. 

I like tha class. Leave it like if is. 

This U th© first time math has given ana a sen.se of accomplishment . 

Tbs study center 1$ a good place to get assistance* 

-54“ 
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APPENDIX F 



STUDY CENT EM 
INFORMATION 



A 5fuc/y Cx'iirmr Manual has been prepaietj to explain wh at the Study Center is and how 
it can bo vwi sn the teaching or mathematic., ur Blue Mountain Community College. The 
go.'ii of the manual into expedioto the user's* selection of Center mortemils. The con 

fains, an Index to the roo'arinSs that are available tn tfo© Center- The teacher uses the Index 
to kterttlfy woterloSs that will help Individual htudents v/)th peri leulef topfeai deficiencies. 
These matortoU have bass's reviewed; cataloged, and indexed Tor easy reference N* the moth 
®m<srics topics faugh* at &MCC. Those mote -iris have been cataloged o» follows; 



?"I97 


Ari tbmei' 1 c Mai er ? a , $ 


20-39: 


Elementary Algebra Mate?* oh 


40-59: 


JnVarrn<x;iafre Algebra MotefiaU 


60-69; 


College Aigebns Materiel % 


70-79. 


Trfgonornehy anc Anojyric GoOfTrStfry 


30-89; 


Coica i u 5 Wes! aria ; $ 


90-99; 


SraHsHcs. Materials,. CompyteT M&tarlcita 


UXM 19: 


As ifhmef 5 c Materia is 


120-139: 


Elemenfary Algebra Materials 


140” 159; 


interrnedi&fg Alrj-s4r.ro Mararicus 


160-169: 


College Algebra Materials 


I70?179i 


Trigonometry ov\c] Analytic G&o^utfry Mate rtaU; 


180" 139; 


Co i ct; 1 u r> Mar e r * c* * s 


190-199: 


StQiisfics Materials,. Cowpyter Motoric:* 


200-232: 


Temac Program Materials 


300-359: 


SRA Maihtapes Program Materials 


360; 


SKA Computational Skills Development Kit 


370: 


SRA Algebra Skills KM 


400-420; 


/VIA ST Program Materials 


500-515: 


TUTORFJLM Program Materials 


601-634: 


Elementary Algebra Audio Tape Mcrtertafft 


701 -*729; 


Intermediate Algebra Audio Tope Materials 


801-854; 


PRACTICE TAPES, ALGEBRA i 


900s 


Mi see 5 i oneous Material % 


901-904: 


SLIDE RULE 



The Index contains references to the best material ayaiic&ls for studying each of ?h» topics 
In aoch course. For example, the fallowing poge contains a copy of part of the Mfh 95 
(intesinediate Algebra) section of the index. 
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95F QUADRATIC EQUATIONS 



95F lo Solving Quadra! ic Equations by Factoring 



53 

54 
44 
42 
41 
47 
50 



Moon and Davis, Unit 23 

Nev/myer and Kientos, Unit 10 

Ashley and Harvey, pages 265-269 

Rolgh and Hauck, Pages 444-452, Frames 20-42 

Alwtn and Hackworrh, Book 2, Pages 297-314, Framer 29'7-seH 

Cooley and Mansfield, Volume H, Lesion. 51, Pages 381-388 

F lexer and Flexor, Book 3 



9SP 2 Solving Quadratic Equations by Completing the Square 

53 Moon and Dovis, Appendix ? 

54 Mewmyer and Kientos, Unit 10 

44 Ashley and Harvey, Chapter 7, pages 277-282 
42 Reigh and Houck, Pages 434-441 and Pages 4 55 "4 69 
41 Alwsn and Hackworth, Book 2, Pages 386-436, Frames 490-804 
47 Cooley and Mansfield, Volume \\ t Lesson 52, Pages 389-395 



>« fTVh-.rj 



The teacher finds the topic, e.g, - solving quadratic equation by completing the sc« 
in the index and selects the best assignment, e.g, - 54 Mewmyer and Kientos, Unit 10.’ 
student then may proceed with the assignment at his own pace and his own convenience. 

The manual also contains a Test File aid an explanation of the procedures Involved 1 
handling tbs Independent Study Program, 
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4. Chinn, William G. and Summerfleld, Jeanette ‘O., 
SMS G Reports No, 4(196:?) 



Financing Higher Education; A Proposal (1970)* 

6» Conner, Aikin, 

is it Really a Belter Technique ? (1 969) 

7, Davis, Klinger, Lovelace, and Young, 

"in dividualized Mathematics Pro gram " materials 

8. Do Venney, William S», 

SMSG Reports No. 6 (1968) 

9* Encyclopedia Brliannlca Education Carporfation, 

Math learning Ce n ter I, (1968) 

10. Herrict, Sarah T . , 

SMSG Reports No. 5 (1967) 

/ 

11. Hewlett, John L. , 



"A study of placement methods for entering so! lees freshman in the paper 
mathematics sequence at Michigan Technological University", 

The Mathematics Teacher, December (1969 



12. Individual Learning Systems incv : 1LS Instructional Materials. 

13. LskJannqn, Gloria F», William G, Chinn, Mervyn £» Dunkley, 

SMSG Reports No. 2 (1966) 



5. Collins, Charles C. 



ERIC 




APPENDIX G 



14 • Leppka , Don., 

Information on « lobcrot or/ approach for teach i r.g mathematics to lev/ 
achievers for junior high and senior high school students of Canby, Minnesota. 

15. ILIoi, Margaret L,, 

"Programmed Instruction in Elementary Algebra",. 

The Two-Year College Mathenia flcs Journa l# Fall, !970« 

16. Ueberman f J«, 

Levittown Study Materials, Levitt own, N .Y. 

17. May, Kenneth O . , 

P rogroramed Learni ng a nd Math em atical Ed ucation , 

George Sonta Company, Inc. (1965) » 

1 8 c, Morgan , Willi arn P . , 

"Prediction of success m junior college mathematics# * 

The M athe matic s T eccher, March 1970. 

19. Motivational Development Inc., 

"Success in Mathematics’* moterlols. 



20. Muskegon Public Schools, 

Fron tiers of Change (1969), 

21. Muskegon Public Schools., 

“A study of the improvement of mot hematics Instruction for the 
educationally disadvantaged student In the ssuo rsd&ry school? (1967)- 

a 

22 ,. nctm; 

Research in Mathematics Educ ation (1967) » 
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CAM P ( Concepts and Appli c ations of Metf hem atics P roje ct ). , 

Project conference report (1966) . 

i 

26. Shoemaker. Terry E., 
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These books contain good examples of hc-w mathematics; is used in the various 
occupations. 

1 ., Denholm, Doietant, Cunningham . 

Elementary AigebraH^ arf i ? 

Houghton Mifflin Company, 1970 

2 0 Denholm, Do! a* an/. 

Elementary Algebra yPo rt !/. 

Houghton Mifflin Comapny- 1970 
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Houghton Mifflin Company, 1962 

4# DougKs, Avron, 

ideas in Mathematics, 

De (mm Pub1i3illng r !nc* r . 1953 

5* Gold, Marvin and Cariberg, Robert E*, 
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Barnes and Nobie, inc* f 1962* 

9., -Olivo# C , Thomas. 
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Basic Math ematics Si mplifi ed, 
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